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meinertzhageni Thomas). The photograph (text-fig, 39) had been
taken by Mr. T. J. Morson, of Limoru, who had obtained the
pigs in the Limoru escarpment forest about 353 miles from
Mombasa, at an elevation of between seven and eight thousand
feet.

The Secretary stated that he had been informed by the High
Commissioner for ISTew Zealand, that the Chamois presented by
the Emperor of Austria to New Zealand, and which had been
successfully taken to New Zealand by one of the Society's stafif

in the beginning of 1907, had been seen in the locality in which
they were liberated, one of the females being accompanied by_a
strong, healthy-looking kid.

The following papers were read :

—

1. A Monograph of the Chiropteran Grenera Uroderma,

Encliisthenes, and AiHibeus. By Knud Andersen.

[Received May 29, 1907.]

(Text-figures 40-59.)

Contents.

The dentition of Artibeus planirostris, p. 205.

TJroderma, p. 2] 2.

77. hilobatum, p. 217.

77. tliomasi, p. 221.

JUndiisthenes, p. 221.

E. harti, p. 224.

Artihetis, p. 224.

A. concolor, p. 232.

A. planirostris, p. 234.

A. p. planirostris, p. 237.

A. p. trinitatis, p. 241.

A. jj. grenadensis, p. 241.

A. p. fallax, p. 242.

A. Jiirsutus, p. 245.

A. jamaicensis, p. 247.

A. j. parvipes, p. 261.

A. J. i/ucatanicus, p. 263.

A. J. Jamaicensis, p. 265.

A. J. cequatorialis, p. 270.

Wing-indices, p. 310.

Summary of characters of genera, species, and subspecies, p. 311.

General remarks ; —

•

(a) Artificial and natui'al arrangement of the species of Artibeus,
p. 314.

(6) A. planirostris and its races, p. 316.

(c) The races of A. jamaicensis, their distribution, and its bearing
on a past connection of the West Indies and Central America,
p. 317.

The conclusions recorded in this paper are based on a study of

485 Bats (361 skulls) of the genera Uroderma, Encliisthenes, and

A. j. Uturatus, p. 272.

A. j. palmarum, p. 278.

A. j. prceceps, p. 283.

A. glaucus, p. 285.

A. watsoni, p. 28S.

A. cineretis, p. 290.

A. c. cinereus, p. 292.

A. c. bogotensis, p. 293.

.4. rosenbergi, p. 293.

A. toUecus, p. 296.

A. t. toltecus, p. 297.

A. t. ravus, p. 300.

A. qiiadrivittatus, p. 302.
A. pJicsotis, p. 303.

A. aztecus, p. 306.

A. turpis, p. 307.

A. nanus, p. 308.



1908.] DR. KI^UD ANDERSENON BATS, 205

Artibeus*. 272 of these specimens (218 skulls) form part of the
collections of the British Museum; the rest, 213 specimens
(143 skulls), were placed at my disposal, for inspection and
identification, by the Authorities of the United States National
Museum.

The British Museum series is particularly rich in South and
Central American, the Washington series in Mexican and West
Indian specimens. Thus the two collections admirably supple-
ment each other.

I wish to tender my grateful thanks to Mr. Oldfield Thomas
for the opportunities he has so kindly afforded me for continuing
my Chiropteran studies in the British Museum. To Dr. J.

Leisewitz, Munich, Dr. Marcus W. Lyon, Washington, and
Professor D. G. Elliot, Chicago, I am indebted for information on
typical specimens in the collections under their charge.

The Dentition of Abtibeus plaxirostbis.

The teeth of one species only, viz., Artibeus j^lanirostris (subsp.

fallax) are described in detail in this paper, the description of the
dentition in the other forms being, as a rule, confined to those
points in which it differs from this paradigma.

On the denomination of the molar cusjis. —The molar cusps are
named in accordance with Herluf Winge's theory f. The three

cusps (labial in the upper, lingual in the lower jaw) forming the
tips of the Wof a tjq^ical molar in insectivorous bats are termed,
in antero-posterior direction, respectively 1, 2, 3, cusp 2 being pro-

bably the oldest, homologous with the single cusp of a Eeptilian
tooth ; the two cvisps forming the bases of the Ware named 4
and 5 ; the " heel " of the upper molars, when single, cusp 6,

when double, cusps 6 and 7. See text-figs. 40, 41, pp. 207, 208.

i^ i- —c p' p^ m^ m^ m'
looth jormida.

lo ^ Pi Pi "^1 ^o ^3
Remarks on the tooth formida. —Xo known bat has more than

two pairs of upper incisors. The generally accepted hypothesis
is that the permanently missing pair is i^ ; but, in my opinion,

the balance of evidence is decidedly in favour of the view that
i^ not i\ has been lost. The former hypothesis (i^ lost) is

generally supported by two arguments, viz., '• by the corre-

spondence of the two upper teeth with the two outer of the lower
jaw when the maximum set Ls present," and " even more strongly
by the general tendency thi'oughout the group [i. e.. the Chiro-
ptera] for the j)remaxillaiies to become reduced, particularly

along the inner edge " %. As to the former argument, it proves

* Brief preliminary diagnoses of the genus EncJnsthenes and ten new foiins of
Artiheus and Vroderma were published in the Ann. & Mag. Nat. Hist, for December
1906 (pp. 419-423).

t Herluf Wino
Former

1 Ge
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nothing or, if preferred, anything ; attempts to determine the

homologies of teeth in Mammalia on the basis of the corre-

spondence of the upper with the lower teeth, or vice versa, would
in too many cases lead to obviously absurd results. As to the

latter argument, it seems to me, on closer examination, to lead to

precisely the opposite conclusion. The tendency for the pre-

maxillaries to become redviced along their inner edge is fii-st

developed in the higher of the two suborders of Bats, the Micro-
chiroptera ; in the Megachiroptera no such tendency obtains, and
nevertheless they have only two pairs of upper incisors. When,
therefore, one pair has been lost also in those primitive bats in

which the premaxillaries have not been reduced along their inner

edge, the loss of this pair must evidently be due to some other reason.

The strong lower canines in bats (or rather their ancestors) have
probably effected the degeneration, and ultimate disappearance,

of that pair of upper incisors which, if it were present (or present

in its full size), would hinder their free passage in front of the

upper canines ; in other words, in passing in front of the upper
canines the lower canines have checked the growth, and
ultimately caused the complete disappearance, of i^. In accord-

ance with this we find in most Megachiroptera the four upper
incisors (i^ i^ i^ i") close together, but i" separated by a wide
diastema from the canine

;
part of this diastema indicates the

former place of i', but it has no doubt been widened to allow of

the free action of the lower against the upper canines. In many
genera of Microchiroptera, this line of development has been
carried a step fiirther ; by a narrowing of the diastema between
i^ and c the former has come closer to the latter and within reach

of the lower canines, which then cause a decrease in size (and

change in shape) of i". This is the case in the three genera

which form the subject of the present paper, and which, there-

fore, in showing what actually takes place, in living bats, with

regard to i~, gi^^^e, so to say, an illustration of what has probably

taken place, in the ancestors of bats, with regard to the now
permanently lost i^.

A large number of Chiropteran genera (some 60 out of the now
recognised 173 genera) have three pairs of lower incisors; in

most of these genera the lower incisors are subequal in size

;

in those few in which one pair is noticeably, or even considerably,

reduced, this pair is i., (compare f . i. Bhogeessa, Baiodon, some
species of Nyctinomus, MormojJtet^its). From this it appears safe

to assume that in bats which have only two pairs of lower incisors,

the missing pair is i^.

No bat has more than three premolars, above and below. As
recently pointed out by Oldfield Thomas* the permanently missing

Lipper and lower premolar is in all probability p' and p, (not, as

hitherto taken for granted, p^ and pj.
In those Phyllostomatidse which have three upper premolars

* Oldfield Thomas, " The Missing Premolar of Chiroptera," Ann. & Mag. N. H.

(8) i. pp. 346-348 (April, 1908).
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{Lonchoglossa f. i.) p^ is the smallest. From this it is concluded

that the upper premolar lost in Stenodermatous bats is p^ (not,

as in Rhinolophidae, p'^).

Pg, if present in Phyllostomatidfe, is generally smaller than p^
and p^ (compare £. i. Micr^onycteris). From this it is concluded

that the lower j)remolar lost in Stenodermatous bats is p^, not p^.

Upper incisors (text-figs. 41 A, d). —Inner pair bifid, the two cusps

subequal in length (the inner one generally a trifle longer) ; front

face plane or faintly convex, with slightly wrinkled enamel; hinder

face strongly concave in direction from above downwards, the lower

half of the crown of the tooth therefore somewhat chisel-shaped.

Outer pair as broad as inner pair, but much shorter ; cutting-

edge simple (not bifid), oblique ; front face as well as hinder face

concave from side to side. The reason why the outer is con-

siderably shorter than the inner incisor, and its cutting- edge

Text-fig. 40.

A B

Hhinoloplms trifoliatus, ? ad. Singapore. B.M. 48.23.1.

A. Riglit upper, B. Left lower tooth-row, exclusive of incisors ; as a paradigma of

structure of molars in insectivorous bats, for comparison with dentition of

Artibeus, text-fig. 41. X f.

For explanation of lettering of cusps (1, 2, .3, 4, o, 6, 7) see text, p. 205.

difierently shaped, will be readily understood when studying the

way in which the lower work against the upper teeth : —the long

and very strong lower canines pass in front of the outer upper

incisors, completely covei-ing their front face, with exception of

their narrow inner margin (text-fig. 41 d) ; this circumstance it is

which has effected a decrease in the size of the outer incisors,

made their front face concave (by constant wear against the tips

of the lower canines), and the inner tip of the cutting-edge (next

to inner incisors), which is less exposed to the pressure of the

lower canine, longer than the outer tip of the cutting-edge (next

to the upper canines), which is most exposed to the pressure of

the lower canine.

Lovjer incisors (text-figs. 41 B, d). —All four teeth subequal in

Proc. Zool. Soc—1908, No. XIY. 14
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breadth and height (the outer pair, if anything, faintly shorter)

;

antero-posterior diameter of crown mnch greater than trans-

verse diameter ; front face slightly concave from side to side, as

is also the cutting-edge ; this latter circumstance gives the teeth

in front view a slight indication of a bifid shape.

Text-fi^. 41.

Artibeus planirostris fallax, $ ad. Kaiiuku Mts., British Guiana.

B.M. 1.6.4.60.

A. Right uppei-, B. Left lower tooth-row ; C. Side view of skull and mandible;

D. Front view of incisors and canines. A, B, D X xj C X f.

For explanation of lettering of cusps (1, 2, 3, 4, 5, 6, 7) see text, p. 205.

Upper canines (text-figs. 41 A, d). —Yery long ; cingulum low,

terminating abruptly in front and behind, but not developing

distinct secondary cusps ; on the lingual face of the canine the

cingulum is somewhat expanded, forming a noticeable shelf-like

projection ; against this expansion of the cingulum works the

principal cusp (cusp 4) of the lower p, . Hinder margin of canine
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sharp, inner margin (next to incisors) rounded, lingual face almost

plane. It is the constant rubbing of the labial face of p^ against

the lingual face of the upper canine which has made this latter

sharp on its hinder margin and almost plane on its lingual face.

Lower canines (text-figs. 41 b, d). —Very long ; on the inner

margin of the tooth, next to the incisors, the cingulum extends

only as high as (or veiy little higher than) the level of the cutting-

edges of the incisors, and does not form a secondary cusp (compare
Uroderma) ; at the base of the hinder margin the cingulum forms a

conspicuous shelf-like projection, caused by the constant working of

the tip of the upper canine against this part of the cingulum of

the lower canine.

2)^ (text-figs. 41 A, c). —Cusps 1 and 2 are entirely wanting. Cusp
3 is represented by a small (but quite distinct), backwardly project-

ing prominence at the postero-external base of the tooth. Cusp 4
has disappeared. The principal cusp —large, trenchant, raised to

about half the height of the canine, very obliquely triangular, its

front margin only about half the length of its hinder margin —is

cusp 5. The size and shape of this cusp are correlated to the

large, very obliquely triangular interspace between the principal

cusp (4) of p^ and p^ ; its front margin is precisely of the same
length as the hinder margin of cusp 4 of p^, against which it

works, and its hinder margin is of the same length as the fi'ont

margin of cusp 4 of p^, against which it works. —The tip of the

powerful cusp 4 of the lower p^ working against the lingual

cingulum of p^ has caused this latter to develop a rather strong,

somewhat concave projection (" heel," representing cusp 6) ; also

in the unworn p'' the deep, pit-like depression caused by the

tip of cusp 4 of p^ is very noticeable. The anterior margin of the

heel of p^ is high, prominent, sharp, acting against the trenchant

hinder margin of cusp 4 of pj.

2^^ (text-figs. 41 A, c). —Longer at base, much higher and broader

(transversally) than p'", but in many important details of its struc-

ture formed after a similar pattern, though on the whole less

reduced in size. Cusps 1 and 2 entirely wanting (as in p°). Cusp 3,

rather less reduced than in p^, is represented by a low trenchant

margin at the postero-external extremity of p^. Cusp 4 (wanting
in p'') is present as a mere rudiment at the anterior extremity of

the tooth. The principal cusp —still more powerful than in p'', the

highest cusp in the upper postcanine series, trenchant, with the

outline of an equilateral ti'iangle —is cusp 5 ; its shape is re-

markably like that of cusp 4 of p^, against the hindei- margin of

which it works ; the strong antero-external cusp (cusp 4) of m^
acting upon the lingual face of cusp 5 of p^ has made this latter

somewhat concave in antero-posterior direction. —The whole an-

terior portion of m^ (its cusp 4 and the rudiment of cusp 1 , when
this latter has not completely disappeared) acting upon the lingual

cingulum of p* has caused this latter to develop a " heel" (cusp 6),

broader and a little more complicated than in p^ ; the heel is

broader, because it is acted upon by the broad anterior portion of mj^,

14*
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whereas in p'^ the heel is acted upon only by the pointed cusp 4 of

p^ ; the tij) of cusp 4 of m^ has made a deep, pit-like impression

on the heel of p^, just at the median point of the labial base of

cusp 5 ; also the high, slender, coniform cusp 2 of m^ rubs against

the heel of p^, viz., against its postero-internal margin, which by
this pressure is kept low and rapidly worn somewhat concave.

The anterior margin of the heel of p* is, like the cori'esponding

margin of p^, rather high, prominent, and sharp, for a similar

reason ; it fits into and works against the trenchant commissure
between cusps 4 and 5 of the lower p^ ; on the antero-internal

margin of the heel of p* is seen a small, but quite distinct,

triangular, rather blunt cusp, pi-oduced by the small cusp 5 (and

its commissure with cusp 4) of the lower p^ which catches and
works against it on its labial side.

jOj (text-figs. 41 B, c). —Small, " diamond "-shaped, slightly longer

than high. The size and shape of its principal cusp (cusp 4) are

correlated to the size and shape of the triangular interspace between
the tip of p' and the upper canine ; cusp 4 and a rudimentary cusp

at the front end of the tooth (probably representing cusp 1) work
against the lingual face and cingulum of the upper canine and
the front margin of cusp 5 of p^. The hinder margin of cusp 4

(together with a small, pointed, straightly backwardly extending

prominence of the posterior margin of its base, perhaps repre-

senting cusp 5) work against the projecting anterior margin of

the heel of p^ The lingual cingulum of p^ is slightly expanded.

p^ (text-figs. 41 B, c). —Viewed from the external side rather

closely resembling the upper p* in shape and size. Cusp 4 is

large, triangular, equilatei'al, by far the highest cusp in the post-

canine series ; it works against the lingual face and posterior

margin of cusp 5 of p^, the front margin of cusp 5 of p'^, and the

heel of p^, on which its tip has produced a deep depression.

A triangular emargination of the commissure between cusp 4

and the rudimentary cusp 5 (this latter situated at the postero-

external corner of the tooth) has been produced by the elevated

anterior mai'gin of the heel of p*, which fits into this emar-

gination. The small cusp 5 catches the labial side of, and
works against, the small antero-internal cusp on the front margin
of the heel of p*. The lingual, low, and cingulum-like portion

of the tooth is rather larger than in p^, chiefly owing to its

action against the front of the heel of p* ; there can be little

doubt that this lingual portion of p^, like the corresponding-

portion of p,, in fact represents the degenerated cusp 2 (com-

pare the lower premolars in insectivorous bats).

m^ (text-figs. 41 A, o). —Enormously ex23anded in transversal

direction, its breadth being about Ig its length at the labial

margin ; considerably shorter at lingual than at labial margin.

Cusps 1, 2, and 3 have entirely disappeared. The external, tren-

chant margin of m^ is formed anteriorly by the triangular cusp 4,

rising to about half the height of the princijDal cusp of p"*, pos-

teriorly by the much lower, obliquely triangular cusj) 5 ; cusp 4
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works against the postei-ior margin of cusp 4 and the anterior
margin of cusp 5 of the lower m^, cusp 5 against the posterior

margin of cusp 5 of m^ and the whole of cusp 4 of m^. At the
antero-internal corner of the heel of m^ (at level with the lingual

margin of the heel of p^) is seen the low, but strong, triangularly

projecting cusp 6 ; it fits into a dej)ression in m^, immediately
behind cusp 2 of this latter tooth, and has checked the groAvth of

cusp 3 of m^, which consequently has become quite rudimentary.
The large postero- internal, inwardly projecting lobe of m^ repre-

sents cusp 7. The whole lingual portion of m\ bordered externally

by cusps 4 and 5, in front by cusp 6, internally by the lingual

margin of cusp 7, and behind by the very low posterior margin of

the tooth, forms a lai'ge crushing surface, the enamel of which is

densely wrinkled and extends on the lingual face of cusps 4 and 5

almost to their tips, thus forming an " inner cingulum " to these

cusps. This crushing surface consists chiefly of two concavities
;

the one, bordered externally by cusps 4 and 5, internally by cusp 6,

wears against the whole posterior portion (cusps 3 and 5) of m^

;

the other, immediately behind cusp 6 and the somewhat project-

ing antero-internal margin of cusp 7, is acted upon by the high,

slender, conical cusp 2 of ni„.

'»r (text-figs. 41 A, c). —Broader than long, but not so broad as

m^ ; the elements are the same as in m\ but their arrangement
somewhat difi'erent. Cusps 4 and 5 strong, but much lower than
in m^. The shape and size of cusp 4 is determined by that portion
of the lower m^ against which it has to work, viz., the hinder
margin of cusp 4 and the front margin of cusp 5. Cusp 5 is not
(as in m^) situated in a line immediately behind cusp 4, but has
moved to the middle of the posterior margin of. the tooth, where
it forms a strong, backwardly projecting tubercle ; this shifting of

the position of cusp 5 has been necessitated, because it has to

work against the hinder margin of cusp 5 of m^ and the small nig.

Cusp 6 has almost exactly the same position, shape, and size as in

m^ ; it acts upon the anterior and external face of cusp 3 of m^.

Cusp 7, which in m^ is so enormously developed, is in m^ quite
small, represented by a low, but perfectly distinct shelf at the
postero- internal corner of the tooth ; its small size is easily under-
stood when seeing that it has to work only against the posterior

margin of cusp 3 of m^ and the front of the very small m . The
median portion of m^ forms a large crushing surface, the enamel
of which is densely wrinkled, as in m\ and produced into a distinct

inner cingulum to cusps 4 and 5. This crushing surface is deeply
hollowed out in the middle, owing to the strong pressure of the
whole posterior portion (cusps 3 and 5) of m,.

7)1? (text-figs. 41 A, c). —Rudimentary, as small as a lower incisor

(scarcely ^ the size of m^). The tooth has been pushed postero-

internally to m'^, pressed into an angular emai'gination between
cusps 5 and 7 of this latter tooth

; its elements cannot be discri-

minated. Quite functionless the tooth is not ; its antero-internal
portion is acted upon by the posterior portion of the small lower
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m, ; but its postero-external portion cannot, so far as I can see,

be touched, by m^.

m^ (text-figs. 41 b, c). —Longer than broad, abruptly narrowed in

front. Cusp 1 practically wanting ; in some specimens of A.plaiii-

rostris (and, more often, in A . jmnaicensis) a faint trace of cusp 1

is detectable, as an excessively small prominence, immediately in

front of cusp 2, but generally it has entirely disappeared and only

its commissure with cusp 4 been partly preserved ; it is the constant

pressiu'e of this portion of m^ against the anterior margin of the

heel of p^ which has caused the disappearance of cusp 1. Cusp 2

strongly developed, as a high slender cone, situated very near the

middle of the labial margin, close to, but not contiguous with,

the cingulum ; this cusp works against the postero-internal portion

of the heel of p*, which it has pressed low and concave. Cusp 3,

at the postero-internal corner, extremely small, barely projecting

above the level of the cingulum, acts against the hinder face of

cusp 6 of m^ Cusp 4 (antero-externally) long, but low, tri-

angular, trenchant, acting against the heel of p* ; the action of

this cusp is the chief cause of the strong development of the heel

of p*. Cusp 5 (postero-externally) long, much lower than cusp 4,

only slightly projecting, triangular ; it works against the external

half of the crushing surface of m^ (the depression bordered by
cusps 4-5 and cusp 6 of this tooth). The enamel of the crushing

surface of m^ is densely wrinkled.

m„ (text-figs. 41 b, c). —Slightly smaller than m^, subrectangular,

a little longer than broad. Cusp 1 is represented by a very small

(but distinct) tubercle at the middle of the front margin of the

tooth. Cusp 2, antero-internally, quite of the same shape as the

corresponding cusp in m^, only slightly lower ; the action of this

cusp is the chief cause of the strong development of cusp 7 in m\
Cusp 3, postero-internally, quite small, but not so strongly reduced

as in m^ ; it acts against the postero-external face of cusp 6 and
the front of cusp 7 of m^. Between cusps 2 and 3 the cingulum

has developed an exceedingly small supplementaiy cusp. Cusps

4 and 5 very similar to the corresponding cusps of m^, but much
lower ; the former acts against the posterior portion of the

crushing surface of m^ (lingually to cusp 5), the latter against the

large crushing surface of m^ (between cusps 4 and 5 externally,

and cusp 6 internally), which it has made deeply concave.

Crushing surface of m^ wrinkled as in m^.

m.^ (text-figs. 41 b, c). —Rudimentary, -1—jy- the size of m^.

Cusps 2 and 4 a,re rather easily detectable. It works against the

postero-internal margin of m' and the antero-internal portion of

the rudimentary m^.

Uroderma Pet.

1865. TTroderma Peters, MB. Akad. Berlin, pp. 587-88, footnote.— Type : Fln/llo-

stoma personatnm Vet. 1865 (not Wagner) = TTroderma hilohatum Pet. 1866.

1878. Artiheus Leach (partim), Dobsoii, Cat. Chir. Brit. Mus. p. 514.

1901. Uroderma Pet., Relin, Proc. Ac. Nat. Sci. Philad. 1900, p. 757 (9 Febr.

1901). —Remarks on the genus.
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The subjoined characterisation is confined to the points in

which Uroderma differs from Artibeus.

Skull (text-fig. 42, compare fig. 43). —Long and slender, in general

shape somewhat recalling a Putorius nivcdis skull. —Rostrum but

Text-fie-. 42.

Uroderma hilobatum, $ ad. Para. B.M. 1.7.19.4.

Upper, lower, and side view of skull ; front view of incisors and canines.

A, B, C X f , D X f.

Text-fiff. 43.

Artiheus cinereus cinereus, $ ad. Para. B.M. 1.7.19.3.

Upper, lower, and side view of skull ; front view of incisors and canines
(for comparison with Uroderma). A, B, C X f , D X {.
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very slightly depressed
;

profile of skull, therefore, showing an
almost straight line from the highest point of the brain-case to

the tip of the nasals (text-fig. 42 c) ; height of rostrum at p'^

greater than, or at least equal to, width of skull at " postorbital

"

constriction (immediately behind postoi-bital processes or their

rudiments). In Artibeus the rostrum is considerably more de-

pressed and flattened ; the outline in profile, from the front of the

sagittal crest to the base of the nasals, steep (text-fig. 43 c) ; the

height of the rostrum at p'* considerably less than the width of

the postorbital constriction, —Bony palate long : distance from
palation to front of incisors very nearly equal to zygomatic width
of skull (text-fig. 42 b) ; in Artibeus much less than zygomatic
width (text-fig. 43 b). —Median backwardly extending portion of

bony palate (behind m^) long, equal to the combined length

(externally) of m^ and m^ ; in Artibeus much less than this latter,

often only equal to the length of m''. —Anterior nasal opening less

oblique, looking chiefly forwards ; in Artibeus noticeably more
oblique, looking upwards and forwards.

Teeth (text-figs. 44 and 47). —Chief characters, as compai'ed

with the teeth of Artibeus (see text- figs. 46, on p. 215, and 48, on

p. 216) : —outer upper incisors bifid ; cusp 2 in m^ small and more
anterior in position ; m^ and mg always present ; m^ situated dii-ect

behind (not postero -internally to) m~, and almost as broad as the

hinder border of this latter. —The details are these :

—

(1) Cutting-edges both of inner and outer upper incisors bifid

(text-fig. 42 D, on p. 213) ; in Artibeus, inner incisors bifid, outer

incisors simple (text-fig. 43 d, on p. 213). —(2) The cingulum of

Text-fig. 44.

Uroderma hilobatum, $ ad. Para. B.M. 1

A. Right upper, B. Left lower tooth-row.

For explanation of lettering of cusps see text,

the lower canine extends, on the inner side, upwards to (or

almost to) the middle of the tooth, often terminating in a small

cusp-like projection (text-fig. 47) ; in Artibeus the cingulum ter-

minates at about the level of the cutting- edges of the lower incisors,
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vvithGut forming a cusp-like projection (text-fig. 48). —(3) Cusp 4

(anterior cusp) of p^ more developed than in Artiheus, as a rule

forming a small, but distinct, pointed cusp in the unworn tooth
;

in Artibeus cusp 4 of p'' is practically completely wanting.

—

(4) m^ is small, but not nearly reduced to the same degree as in

Artibeus, situated direct behind m', and almost (or quite) as broad

Text-fig. 45.

EnchistJienes Jiarfi, (? imm. Trinidad. Type, B.M. 92.9.7.J

A. Right upper, B. Left lower tooth-row. X x-

Text-fig. 46.

Artiheii^ planlrostris fallax, $ ad. Kanuku Mts., British Guiana.
B.M. 1.6.4.60.

A. Eight upper, B. Left lower tooth-row. X \.

For explanation of lettering of cusps see test, p. 205.

as the hinder margin of m" (text-fig. 44 a) ; of the elements of m%
cusps 4 and 6 are clearly observable, cusps 5 and 7 only present

as mere rudiments; in cross section m^ is about six times the size

of a lower incisor, or i of m"; in Artibeus m^ when present, is
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quite I'udimentary (equal to a lowei' incisor, or about J^ of m'),

its elements cannot be discriminated, and the tooth has been
pushed postero-internally to ni" (text-fig. 46 a) ; but in most
species of Artibeus m^ is entirely wanting. —(5) As a consequence
of the larger size and posterior position of m^ in Uroderma, cusp 5
of m" is considerably more labial in position (text-fig. 44 a) ; in
Artibeus the cusp has moved so far towards the lingual side as
to occupy, precisely or very nearly, the middle of the posterior
margin of the tooth (text-fig. 46 a). —(6) Cusp 2 of m^ is in
Uroderma represented by a low subacutely pointed tubercle near

Text-fig. 47. Text-fig. 48.

Text-fig. 4^7.— Uroderma tJiomasi, $ ad. Bellavista, Bolivia. Type, B.M. 1.2.1.37.

Front view of lower incisors and canines. X f-

Text-fig. 48.

—

Artibeus jamaicensis Uturattis, ? ad. Villa Rica, Paraguay.
U.S. N. M. 105587.

Front view of lower incisors and canines. X y.

the front end of the tooth and close to the lingual side of cusp 4
(text-fig. 44 b)

; in Artibeus cusp 2 is very strongly developed,
rising as a high slender cone near the middle of the lingual
margin of m^ (text-fig. 46 b).— (7) In accordance with the less

reduced size of m^, also m, in Uroderma is proportionately larger,
equal to ^-| of m^ (text-fig. 44 b); in Artibeus m.^ is ^-yL the
size of m^, or, in more than half the number of species, entirely
wanting.

External characters. —The lateral margin of the horseshoe, at
level with nostrils, is turned upwards so as to form a conspicuous
fold ; when pressed downward to the muzzle this fold takes
the shape of a small, rounded lobe, slightly projecting beyond
the rest of the lateral margin. In several species of Artibeus
{A. planirostris, jamaicensis, etc.) there is a similar, though rather
less pronounced folding of the lateral margin of the horseshoe.
The difference between Uroderma and Artibeus in this respect is,

therefore, only one of degree.
The wing-structure is very similar to that of Artibeus; the

fifth metacarpal averages a trifle shorter than the third, whereas
in all species oi Artibeus it is generally a trifle longer than the
third. How closely in all other respects the wing-structure of

Uroderma resembles that of Artibeus may be seen by reference to
the wing-indices on p. 310 (compare, for instance, the indices of

Uroderma with those of A. rosenbergi).
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Uroderma has a narrow line of whitish fur down the middle of

the nj)per side, sometimes ill-defined, but never quite obliterated

;

Artiheus has no trace of a dorsal line.

Species. —Two, U. hilohatum and thomasi.

Range. —From Sao Paulo and Bolivia to Costa Rica ; un-

represented in the West Indies (Trinidad excepted).

Remarks. —Uroderma was proposed by Peters (^. s. c.) as a

generic name for those known species of '•'Artiheus" which have f
molars, viz., at Peters's time, A. hilohatus,fallax, and concolor. The
name, in this sense, was adopted by Dobson (I. s. c), though only

as the designation of a " subgenus " of Artiheus, and he recognised

two species only, A . hilohatus and planirostris, the latter including

Peters's /a/^aa; as a " synonym" and concolor as a " variety." The
number of species would now be five : hilohatus, thomasi, concolor,

planit'ostris, hirsutus. —In 1901, Rehn (l.s.c.) proposed to restrict

the name Uroderma to A. hilohatus, on account of its elongate

skull, noticeably higher rostrum, and "two rounded lobes" on
the lateral margins of the horseshoe.

Any subdivision of the genus " Artiheus," in its old sense,

according to the number of molars (|^, f , or %) is artificial. The
natural subdivisions are these two : A. hilohatus and thomasi on
one side {Uroderma), all other species on the other {Artiheus).

There is a wide gap between Uroderma and Artiheus, in this

sense, whereas all species referred to Artiheus in the present

paper, irrespective of the presence or absence of the rudimentary
m' and m.,, are extremely closely inter-related. Uroderma differs

both in the shape of the skull and in several important dental

characters, and it is in these respects not approximated by any
species of Artiheus. As to the dental characters pointed out

above (pp. 214-216), nos. 1 (bilobate outer upper incisors), 4 (posi-

tion of m^), 5 (position of cusp 5 of m"), and 6 (no cusp 2 in n\^

constitute absolute differences between Uroderma and Artihetts,

though a slight restriction is perhaps advisable with regard to

no. 1, in so far as in some species of Artiheus the outer upper
incisor can show, rarely and as a perfectly individual aberration,

a faint leaning towards a bifid shape ; as to nos. 2 (cingulum of

lower canines), 3 (cusp 4 of p*), and 7 (size of m„), the difference

is one of degree only. In having a narrow line of white fur down
the middle of the upper side, Uroderma is similar to the majority

of species of VampyrojJs and allied genera, but different from all

species of Artiheus.

Uroderma bilobatum Pet.

1842. Fhyllostoma species inedita Riippell, Verzeichiiiss der in dem Museum der

Senckenbergiscben naturforschenden Gesellschaft aufgestellten Sammlungen,
i. p. 11, no. II. D. 3 a.—Brazil ?

1865. Fhijllostoma jpersonatuvi (not Wagner) Peters, MB. Akad. Berlin, pp. 587-88,

footnote.

1866. Uroderma hilohatum Peters, MB. Akad. Berlin, p. 394. —Sao Paulo; Cayenne.

1878. Artiheus hilohatus Pet., Dobson, Cat. Chir. Brit. Mus. pp. 518-19,

1880. Artiheus {Uroderma) hilohatus Pet., Thomas, P. Z. S. p. 396. —Sarayacu,

Ecuador.
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1889. Artiheus hilohatus Pet., Cope, Amer. Naturalist, xxiii. no. 26, pp. 130-31
(Febr. 1889).

—

" Cliapada " [probably Chapadas da S. Maria, N. Miuas
Geraes].

1897. Artibeus hilohatus Pet., J. A. Allen & Chapman, Bull. Am. Mus. N. II. ix.

Art. ii. p. 15 (26 Febr. 1897).— Trinidad, W. I.

1900. Uroderma hilobatum Pet., J. A. Allen, Bull. Am. Mus. N. H. xiii. Art. viii.

p. 89 (12 May, 1900).— Santa Marta region, Colombia.
1901. Artiheus hilohatus Pet., Thomas, Ann. & Mag. N. H. (7) viii. p. 191 (Sept.

1901).— Para.

1902. Uroderma convexum Lyon, Proc. Biol. Soc. Wash. xv. pp. 83-84 (25 April,

1902).- Colon, Panama.
1904. Uroderma hilobatum Pet., J. A.Allen, Bull. Am. Mus. N. H. xx. Art. xxxv.

p. 458 (28 Nov. 1904).— Ciudad Bolivar, Venezuela.
1906. Uroderma hilobatum Pet., Peters, Chir. Mus. Zool. Berol. pi. xi. a (issued

Jan. 1906).

Diagnosis. —Skull small, tooth-rows short, ears small.

U. hilohatum and thomasi. —The difference between these two
species will be pointed out below, p. 221.

Hairing on limbs and interfemoral. —Forearm densely haired

for the proximal two thirds of its upper surface. A tuft of

short hairs on the metacarpal of the pollex. Upper side of tibia

and foot distinctly haired. Interfemoral very short-haired, its

hinder margin almost naked.

Colour. —General impression brown, varying in shade ; four

facial stripes, a dorsal stripe. There are two colour extremes,

a dark brown and a light brown, but the contrast between them
is by no means great.

Dark-coloured examples (many skins, all of fully adult in-

dividuals, teeth unworn or slightly worn ; localities : Colombia
(Oali ; Santa Marta), islands ofi' Panama, Chiriqui) : —Upper side

dark brown, darker than Ridgway's Front's brown ; base of hairs

on hinder back approaching drab, on the neck lighter, varying

from light drab to wood-brown or ecru-drab. Under side a dark
shade of drab. Supraorbital and infraorbital stripes broad,

whitish. A narrow whitish longitudinal stripe from the occiput

to the interfemoral ; front half of the stripe sometimes very
indistinct or quite obliterated. A more or less distinct narrow
whitish margin to the ears.

Three examples (Chanchamayo, Peru, and Brava I., W. of

Panama ; adults, with unworn or very slightly worn teeth) are

noticeably darker : upper side sooty brown, under side dark smoky
grey.

Lighter-coloured examples (two skins : Egas, Amazonas, and
Valencia, Venezuela ; adults, with unworn teeth) : —Upper side

Front's brown (one skin) or mars-brown washed with russet (the

other), base of hairs wood-brown ; under side light drab. Facial

stripes, doi'sal line, and ear-edgings as usual.

Individuals from different localities. —Specimens have been
examined from localities dotted over practically the whole area

from Para, Amazonas, and Pern in the south, to Costa Rica in

the north. I am unable to see any differences, in the skull, teeth,

or external characters, between individuals from all these localities.

The subjoined table of measurements (p. 219), in which the

specimens have been arranged according to their geographical

habitat, shows that also the dimensions are the same.
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Specimens examined. —24 specimens (19 skins) and 23 skulls,

from the following localities :

—

British Museum: —Brazil: Pava (1); Egas (Teffe), Amazonas
(1).— Peru: Chanchamayo, 1200 and 1500 m. (2).— Ecuador :

Sarayacu (1). —Colombia : Cali, 1100 m. (1) ; Onaca, Santa Marta,

700 m. (2). —Venezuela : Valencia (1). —Panama : Colon (1) ;

Chiriqui (2); islands off Panama: Brava I, (3); Cebago I. (1);

Jicaron I. (1); Insoleta (1); Gobernador I. (3). —Costa Bica
;

Miravalles, 400-500 m. (1).— 21 skulls, from all the localities

enumerated.

U.S. National Museum*: —Trinidad: Port of Spain (1).

—

Panama : Colon (1). —Skulls of both specimens.

Eavige. —From Sao Paulo and Peru, at least as far north as

Costa Rica ; unrepresented in the West Indies (Trinidad

excepted).

Pefcers's Urodernia hilohatum, 1866. —The type, in the Berlin

Museum, is " ein jiingeres Exemplar aus St. Paulo in Brasilien"
;

Peters had also " zwei andere ausgewachsene [Exemplare] aus

Cayenne'"' in the Berlin Museum, and "ein mannliches aus-

gewachsenes Exemplar in Weingeist " from the Frankfurt

Museum without exact locality {cf. Riippell, I. s. c). The whole

of the original description and all measurements (there is an
obvious error in the measurement of the second phalanx of the

fourth digit) precisely agree with the series of specimens here

referred to U. hUobatum. —The figures in the plate belonging to

Peters's intended Monograph of Bats (Z. s. c.) are excellently

drawn and partly well reproduced, but the hind legs in the life-

size figure (fig. 1) are much too short, as if drawn from a damaged
specimen (with broken legs ?).

Lyon's Uroderma convexum, 1902. —Type : $ young ad. ; Colon,

Panama. Based on two specimens from the type locality. For

comparison Lyon had two U. hilohatum from Chapada, Brazil

(probably Sao Joao River, Chapada da S. Maria, N. Minas Geraes
;

and probably the same specimens as recorded by Cope, 1889, 1, s. c,

and by Rehn, 1901, I. s. c). —The characters of U. convexum are

summed up, by Lyon, as follows :
" Similar to L . hilohatum Peters,

but with tooth-rows distinctly arcuate" ("less nearly parallel

than those of U. hilohatum ").

Besides a specimen from Colon in the British Museum (pre-

sented by Marquis Doria), nine specimens from islands W. of

Panama, two from Chiriqui, and one from Costa Rica, I have had

for examination Lyon's paratype, a young adult from Colon.

—

" U. convexum " is in every respect indistinguishable from U.

hilohatum from Brazil, Peru, Ecuador, Colombia, Venezuela, and

Trinidad. Li the whole sei'ies of skulls of U. hilohatum examined,

23 in number, the upper tooth-i-ows are decidedly arcuate ; by

close comparison of the skulls an excessively small variation in the

outline of the tooth-rows is, of course, observable, as is also, the

* U.S. N. M. nos. 22472 (37901), 111721.
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case in any sufficiently large series of skulls of any species of

At'tibeus, Vampyrojys^ &c. ; but these minute variations are
entirely independent of differences in the geographical habitat of

the individuals. The straightest tooth-i'ow I have seen is in a
skull from Colon (the tjqje locality of U. convexum) and in one
from Chiriqui ; the most arcuate in one from Peru, one from Para,

and one from Chiiiqui ; the others are, of course, intermediate.

Uroderma thomasi K. And.

1906. Uroderma tJiomasi Knud Andersen, Ann. & Mag. N. H. (7) xviii. p. 419
(1 Dec. 1906).— Bellavista, Bolivia.

Diagnosis. —Similar to U. bilobatum, but with noticeably larger
skull, longer tooth- rows, and larger ears and nose-leaves.

U. thomasi and bilobatum. —U. thomasi differs from U. bilobatuin

in the following particulars :

—

The skull is precisely of the same shape as in U. bilobatitm, but
in every respect larger ; the largest skull (out of 2.3) of U. bilo-

batum measures in total length 23 "3 mm., the smallest skull of
two U. thomasi 24-7 mm. ; all other dimensions of the skull ai-e

correspondingly increased. —In the whole series of U. bilobatum
examined the length of the maxillary tooth-row varies between
7-8 and 8-5 mm. (average 8-1 mm.), in U. thomasi it measures
8-9-9 mm. The ears ai-e not only absolutely, but proportionately
larger. The lancet longer and, especially, broader. —For further
details see the table, below p. 223.

U. thomasi is, probably, the Bolivian representative of U. bi-

lobatum ; but in all the points referred to above there seems to be
a perfectly clear line of separation between the two forms ; the
gap between them is not overbridged by any specimen I have
seen.

The distribution of the fur on the limbs and interfemoral is as
in U. bilobatum. The colour of the pelage as in the ordinary
dark brown " phase " of that .species ; the whitish ear-edgings are
very distinct.

Specimens examined. —Two, with skulls, viz., c? ad., Bellavista,

Bolivia, 1400 m., about 15° S., 68° W. (type specimen) ; and J ad.,

Reyes, Bolivia, about 13° S., 67° W. (presented by Marquis
Doria). Both specimens in the collection of the British Museum.

Range. —As yet known from IS", Bolivia only.

Enchisthenes K. And.

1906. JEncMsthenes Knud Andersen, Ann. & Mag. N. H. (7) xviii. p. 419 (1 Dec
1906).— Type : Artiheus liarti Thos.

Diagnosis. —Allied to Artibeus, but median upper incisors
simple ; m^ in row, as broad as the hinder margin of m" ; m com-
paratively large, equal to about i of m, ; tragus with a pointed
projection on the inner margin, near the tip.
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Enchisthenes, Artiheus, and Uroderma. —Enchisthenes is much
more closely allied to Artibe^os than to Uroderma. In all the

characters which separate Uroderma from Artiheus, Enchisthenes

agrees with the latter gentis, the following points excepted : the

position and relative size of m^ and the relative size of va^ are as

in Uroderma ; as a conseqvience of the former fact, also the position

of cusp 5 of m^ is as in Uroderma. Enchisthenes differs from

Artibeics chiefly in the particulars referred to above, in the

diagnosis of the genus.

Principal characters. —The skull has all the characters of an

Artiheus skull : short and broad, not long and subcylindrical as

in Uroderma
;

profile, from front of sagittal crest to nasals, much
concave, as in Artiheus, not very slightly concave or almost straight,

as in Uroderma
;

palate short, as in Artiheus, not long as in Uro-

derma
;

plane of anterior nasal openings very oblique, as in

Artiheus, not looking chiefly forward, as in Uroderma.

Cutting-edges of media7i upper incisors simple, pointed in the

centre, without any indication of a median notch (text-fig. 49 c) ; in

this respect Enchisthenes differs both from Artiheus (median upper

incisors bifid) and Uroderma (all upper incisors bifid). Outer

upper incisors somewhat narrower and much shoi"ter than median

. Text-fig. 49.

Enchisthenes hartl, S imm. Trinidad. Type, B.M. 92.9.7.8.

A. Right upper, B. Left lower tooth-row ; C. Front view of upper incisors

and canines. X \.

incisors; cutting-edge simple. p^ and p"* as in Artiheus and

Uroderma. Cusp 7 of m' well developed, but rather small, more

recalling the corresponding cusp in Uroderma than that of Artiheus.

Position of cusp 5 of m" as in U'oderma, not at (or very nearly at)

the middle of the hinder margin of the tooth, as in Artiheus-, cusp 7

of m^ so excessively small as to be scarcely observable without a

lens, forming only a very low postero- internal margin to the tooth.

m^ situated direct hehind m^, in position and shape quite as in

Uroderma, not rudimentary and situated postero -internally to m",

as in Artiheus (compare text-fig. 45 a with text-figs. 44 a and 46 A

on pp. 214 and 215). Cingulum on inner side of lower canines
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(next to ij low, terminating at level with cutting-edges of incisors,

as in Artibeus. Cusp 4 of p^ practically completely wanting, as
in Artibeus. Cusp 2 of m^ very much as in Artibeus (perhaps a
trifle more anterior in position) ; the cusp is situated so close to
the lingual cingulum as to appear, on cursory inspection, in direct
connection with this latter; in reality the cingulum passes the
lingual side of the cusp, as in Artibeus; between cusps 2 and 3
the cingulum has developed two very small sujsplementary
tubercles. Cusp 1 of m^ (antero-internally, direct in front of

cusp 2) small, but quite distinct, m^ of the same relative size as
in Urodenna, viz. equal to about i the bulk of m^.

A very conspicuous, pointed, upwardly directed projection on the

inner margin of the tragus, about 1 mm. below the tip. Neither

Measurements o/Uroderma bilobatum and thomasi, and
Enchisthenes harti.

TI. hilohatum. U. thomasi. i-B. harti

23 adults,

22 skulls.

Skull, total length, to front of c .

„ mastoid width
„ width of brain-case

„ zygomatic width
„ maxillary' width, across m^.

„ across cingula of canines. . .

.

Mandible, to front of inc

Upper teeth, c-m^
Lower teeth, c-nis

Ear-conch, length, inner margin .

„ length, outer margin .

„ width
Tragus, length
Lancet, length

„ width
Horseshoe, width
Forearm
Pollex

3rd metacarpal
IIP
IIP
IIP
4th metacarpal
IVi
IV2
5th metacarpal
VI

:

V2
Interfemoral
Lower leg

Foot, with claws

Calcar

MiN. Max. Med.

11
9-7

12-8

8-8

5-5

15
7-8

8-0

11
15-7

11
5-8

8-3

4-8

6-2

40
11
37-8

14
21
10-5

36-8

11-8

12-8

37
9-2

11
13-5

15
10-2

4-7

mm.
23-3

11-3

10
13-7

9-8

6-2

16-2

8-5

9
11-5

16-8

12
5-8

9-2

5
7-5

45
12"2

42-5

16
23-8

12-7

41-2

13-2

15
41-8

10-8

18
15
17-8

12'2

6

mm.
22-8

11-2

9-9

13
9-2

5-9

15-6

8-1

8-9

43
11-6

40-3

14-9

22-3

11-7

39-1

127
13-7

39-9

10
121

16-4

11-3

5-3

2 adults,

2 skulls.

Mm. Max.

mm. mm.
24-7 24-8

12 12-2

10-6 10-8

14 14-2

10
6-1

10
6-2

16-8 16-8
8-9 9
9-5 9-7

12-3 13
18 18-5

12-8 13-7

7 7
10

6-5

10
6-2

7-8

44
12
42

45
12-2

42

Proc. Zool. See—1908, No. XY.

14-8 16-5

23-2 23-5

13-2 14
40-5 41-7

12-8 13-5

14-2 14-8

41-7 42
9-7 11

12-2 12-8

14-2 17-8

17 18
11-8 12-2

5-8 6-8

15

Type,

<? yg- ad

mm.
20-8

11
9-7

12-5

8-3

5-8

14-2

7-2

6

5
6-2

38
10-2

34-5

13
17-2

12
33-2

11-7

10-8

33-8

9-2

9-2

13
10

5-2
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in Artiheus nor in JJroderma is there any trace of a similar

projection.

The material is unsuitable for a description of the wing-

structure, the only specimen known being a j^oung adult. It

would seem, however, that the wing-indices do not differ very

essentially from those of Artibetos; the second phalanx of the

third digit is, apparently, relatively leather short, less than 1 ^ the

length of the first phalanx.

Species.^The type of the genus is the only species known.

Range. —Trinidad.

Enchisthenes harti Thos.

892. Artibeus harti Thomas, Ann. & Mag. N. H. (6) x. pp. 409-10 (Nov. 1892).

Diagnosis. —Upper tooth-row 8 mm. ; forearm 38 mm.
Nose-leaves. —Horseshoe in front completely fastened down to

and continuous with the integument of the muzzle ; lateral part

turned up into a slight fold, somewhat recalling the fold in a

Uroderma horseshoe, but not forming a small rounded lobe.

Lancet unusually short and broad, the width at base being almost

equal to f its length from nostrils to tip.

Interfemoral. —Extremely short, only about 3-4 mm. in the

middle line.

Fur on limbs and interfemoral. —Upper side of proximal two

thirds of forearm, the whole of the interfemoral, and upper side of

tibia and foot, densely haired. A tuft of very short hairs on the

metacarpal of the pollex.

Colour (of an immature specimen, preserved in alcohol). —The

colour of the fur would seem to be much as in the light phase of

Artibeus toltecus ravus (below p. 300). Details as to the facial

stripes and ear-margins cannot be given from the only specimen

available, which is not in a perfect state of preservation.

Measurements. —On p. 223.

Specimens examined. —One, the type, a young adult male, in

the collection of the British Museum.
Range. —As yet only one record, from the island of Trinidad,

W.I.

Artibeus Leach.

1821. Artiheus Leacli, Trans. Linn. Soc. London, xiii. pt. i. pp. 74^75.— Tj'pe

:

Artiheus jamaicensis Leach.

1821. MadatiBus Leach, op. cit. pp. 74, 81-82.— Type : Madataus leivisii Leach

{=A7'tibeus Jamaicensis Leach).

1827. Medateus Gray, Griffith's Animal Kingdom, v. p. 74.—Misspelling of

lladateeus.

1835. Arctiheus Gray, Mag. Zool. & Bot. ii. pp. 486-87.— Misspelling oi Artiheus.

1856. Fteroderma Gervais, ExpM. Castelnan, Mamm., livr. 15, p. .34, pis. viii.

fig. 7, X. fig. 1. —Type: " Fteroderma ;perspicillatum L." {= Artiheus

Jamaicensis Leach).

1856. Artihceus Gervais, op. cit. pp. 34-35, pi. ix. fig. 2.—Misspelling for Artiheus.

1856. Dermanura Gervais, op. cit. p. 36, pis. viii. fig. 4, ix. figs. 4, 4a, xi. fig. 3.—

Type : Dermanura cinereum Gervais.

1892. Artohius Winge, E Museo Lnndii, ii. pt. i. p. 3 (e/. p. 38).— Nomen
emendatum.
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Artibeus and Uroderma. —Artibeus differs from Uroderma in
the following particulars :

—

Skull short and broad. Rostrum conspicuously depressed

;

profile of skull, from front of sagittal crest to nasals, therefore
much concave (text -fig. 43, on p. 213); height of rostrum at p*

much less than width of skull at " postorbital" constriction (imme-
diately behind postorbital processes or their rudiments). Bony
palate shortei- : distance from palation to front of incisors always
less (generally very much less) than zygomatic width (text-fig. 43,
on p. 213). Median backwardly extending portion of bony palate
(behind last molar) shorter, not equal to the combined length
(externally) of m^ and nr, often equal only to the length of m'.
Plane of anterior nasal opening more oblique than in Uroderma.

Inner upper incisors bifid, outer upper incisors simple. The
cingulum of the lower canine terminates, on the inner side,

about the level of the cutting-edges of the lower incisors, without
forming a cusp-like projection (text-fig. 48, on p. 216). Cusp 4
(anterior cusp) of p* practically completely wanting (for this and
the following dental characters see text-fig. 41, on p. 208). m^
either quite rudimentary or, in most species, completely wanting

;

when present the tooth is situated postero-internally to m". As
a consequence of the small size and postero-internal position of m^,

cusp 5 of m" is decidedly more lingual in position, occupying,
pi-ecisely or very nearly, the middle of the posterior margin of the
tooth. Cusp 2 of m^ very strongly developed, rising as a high
slender cone near the middle of the lingual margin of the tooth.

In accordance with the rudimentary condition, or complete dis-

appearance, of m'', also nig is relatively smaller than in Uroderma,
or, in certain species, entirely wanting.

No species of Artibeus has a narrow line of whitish fur down
the middle of the upper side.

Artibeus and Enchisthenes. —Artibeus differs from Enchisthenes
chiefly in the following respects :

—

Cutting-edges of inner upper incisors bifid, not simple, pointed
in the centre, without any trace of a median notch, as in Enchis-
thenes. m^ rudimentary, situated postero-internally to ni" or,

most often, entirely wanting, not relatively large and situated

direct behind nr, as in Enchisthenes. vci., very small, equal to g-yg
of m" or entirely wanting ; in Enchisthenes equal to about | of

m^. —In no species of Artibeus is there any trace of a pointed
projection on the inner margin of the tragus.

On the principal characters subject to specific variation. —(A)
Skull. —In the fourteen species referred to the genus Artibeus
in the present paper, three types of skull can be discriminated :

—

(1) The ordinary shape of the skulls, characteristic of all species

but three, is that figured on p. 213 (text-fig. 43) : rostrum
moderately depressed, profile of nasals, from base to tip, very
nearly horizontal (not slightly ascending), palate not shortened.

—

(2) In one species, A. concolor, the facial portion of the skuU is

15*
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peculiarly shortened (see p. 233). —(3) In two species, A. tiorpis

and nanus, the depression and flattening of the rostrum and

heightening of the brain-case reach a climax, the rostrum being

even very slightly bent upwai-ds (profile of iiasals rather a little

ascending than horizontal), the palate shortened (see text-fig. 57,

on p. 307).

(B) Teeth. —The species fall into two sections, probably forming

two natural branches of the genus : those in which cusp 7 of m^

is compaiatively small, viz. A. glaucus, watsoni, cmereus, and

rosenbergi (text-figs. 53, 54, 55) ; and those in which the cusp

is comparatively large, viz. A. concolor, planh^ostris, hirsuttis,

jamcdcensis, toltecus, quadrivittatits, phceotis, aztectis, turpis, and

nanus ; in their exti-emes (upper extreme of the former and

lower extreme of the latter section) these two sections come very

near to each other. —-The rudimentary upper posterior and lower

posterior molar (m^ and m.^) can completely disappear ; con-

sequently the number of molars varies between f (A. concolor,

planirostris, hirsutus), f (A. jamaicensis, glaucus, toatsoni), and |
(A. cinereus, ?'osenbergi, toltecus, quaclrivittatus, phceotis, aztecus,

turpis, namos).

(0) Tragus. —Inner margin thickened, outer margin sharp

;

cross-section, therefore, ti^iangular. A notch in the outer margin,

at level with base of inner margin ; below this notch a square-shaped

lobe, the upper and lower corners of which are 2^roduced into

sharp points (this lobe is, in the following pages, called " the basal

lobe ") ; above the notch a sharply projecting point (in the following-

pages, " the median projection ") ; outer margin, above the median

projection, as a rule serrate ;
inner margin of tragus perfectly simple

from base to tip. In so far the tragus of Artibeus does not differ

appreciably from that of Uroderma. —The number of serrations on

the upper half of the outer margin, above the median projection,

is practically the same in all species but one, varying between

and 5 ; the variations within these limits is not specific, but indi-

vidual ; the usual number is 4, 3, or 2 ; sometimes the serrations

are sharp, very often rounded, often reduced to very small

nodules, this latter leading, in extreme cases, to complete obliter-

ation of some, or all, of the serrations. In A. concolor I have

found the number of serrations to be 7-8, but only one specimen

has been available for examination.

(D) Nose-leaves. —In all species but two the front margin

of the horseshoe is free; in A. planirostris it is sometimes, in

A. jamaicensis often fastened down to, or even perfectly con-

tinuous with, the integument of the muzzle. In no species is the

lancet so short as in Enchisthenes harti.

(E) Wing-structure. —Broadly speaking the wing- structure is

the same in all species : fifth metacarpal averaging a trifle longer

than third, fourth slightly, the longest ; second phalanx of third

digit a little less than, or equal to, or a little more than 1| the

length of the first phalanx. —The specific variation chiefiy aflfects

the proportionate length of the first phalanx of the third, fourth,
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and fifth digits ; in ^ . fallax^ hirsutus, and jamaicensis (and
concolor ?) the first phalanx is proportionately shorter, its indices

being: third digit 281-298, fourth digit 245-260, fifth digit 186-
201

;
in all other species the phalanx is proportionately longer,

its indices being : third digit 327-357, fourth digit 279-304, fifth

digit 217-240.

(F) Hairing on limbs and interfemoral. —In most species the

posterior pai't of the interfemoral and the upper side of the tibia

are very thinly haired or, at least on cursory inspection, almost

naked ; in a few species, especially ^. hirsutus^ toliecus, and aztecus,

they are densely furred.

(G) Colour. —The specific variation in colour is extremely small,

the individual variation considei-able. As a means to separate the

species of this genus colour-characters must, therefore, be used
with great caution. —The general colour pattern is this : upper side

some shade of brown, under side lighter; very often four facial

stripes ; often narrow whitish mai'gins to the ears ; sometimes
white tips to the wings. Young (not full-grown) individuals darker
and duller than adults. —In most, if not all, species there is a darker
and a lighter colour extreme, as a rule (perhaps always) connected

by several intermediate stages ; the light-coloured extreme some-
times occurs in full-grown specimens with quite unworn teeth,

i. e. in specimens which have evidently just reached the matvire

age, but I have never seen it in decidedly immature (not full-

grown) individuals. A pair of white or whitish supraorbital and
infraorbital stripes are very often present, but they vary, some-
times even in the same species {A. jamaicensis, and others), through
all stages from complete absence to very strong development ; as a

rule (not always) they are sti-ongest in lighter-coloured indi-

viduals. White tips to the wings are most conspicuous in the
larger species {A. jylanii^ostris, hirsutus, jamaicensis), more in-

distinct or, as a rule, j)ractically wanting in the smaller species.

(H) Size. —No less than ten species {A. glaucus, watsoni,

chiereus, rosenbergi, toltecus, quadrivittatus, phcmtis, aztecus, t^irpis,

nanus) are, externally, approximately of equal size, the forearm
varying betweeir 36"5 and 47 mm. Three species (A.planirostris,

hirsutus, jamaicensis) ai-e noticeably, or much, larger : forearm
53*5-76 mm. One (A. concolor) is intermediate: forearm about
50 mm.

(I) Conclusions. —The principal, and in most cases the only
reliable, difl;erences between the species are cranial and dental.

No specimen of Artiheus ought to be identified without a careful

examination of the skull and teeth.

Sjyecies. —In 1878, Dobson catalogued 5 forms of Artiheus, viz.

A. 2)lanirostris, A. 2y^(('nirostris var. concolor, A perspicillatus,

A. cineretts, A. quadrivittatus. The total number of forms
recognised in the present paper is 25 (14 species). The following

table gives, in chronological order, a view of all the forms
named, their type localities, their identification in Dobson's
Catalogue, and their identification in this paper :—
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Range. —From S. Brazil, Paraguay, and Bolivia, to Sinaloa in

North Central Mexico, including the whole of the West Indies.

Geographical review of the species and subspecies. —The subjoined
geographical review is based almost exclusively on the material
examined by myself. An asterisk before a technical name indi-

cates that the type-locality of the species or subspecies falls within
the region under considei-ation.

Paraguay.

—

A, jamaicensis lituratus.

Brazil.

—

A. concolor (Para, Upper Amazonas).

—

* A. planirosiris

planirostris (Bahia, Matto Grosso, Pernambuco, Maranhao,
Para).

—

A. planirostris fallax (Para).

—

*A. jamaicensis lituratus

(Sta. Catharina, Parana, Minas Geraes, Bahia, Para).

—

*A. cine-

reus cinereiis (Para).

—

A. quadrivittatus (Pernambuco).
Peru.

—

A. plani}'ostris (? fallax). —*A. glaucus.

Ecuador.

—

^A. jamaicensis cequatorialis. —A. jamaicensis litu-

ratus. —*A. rosenbergi. —*J. toltecus ravus.
Guiana.

—

*A. concolor. —*A. 2>lcinirostris fallax. —A. cinereits

cinereus. —̂A . quadrivittatus.

Venezuela.

—

A. jjlanirostris planirostris. —A. planirostris fallax
(Lower Orinoco).

—

A .jamaicensis jjahnarum.. —A . cinereus cinereus.—A. cinereus bogotensis (JST.W. Venezuela).

—

A. rosenbergi.

Trinidad.

—

*A. planirostris trinitatis. —*A. jamaicensis pal-
marum. —A. cinereus cinereus.

Tobago.

—

A . planirostris trinitatis. —\_A .jamaicensis palma?-um.]
Grenada. —*^4. planii^ostris grenadensis. —\_A. jamaicensis pal-

marum.'\

St. Vincent.

—

A. jamaicensis palmarum.
Dominica, Guadeloupe.

—

*A. jamaicensis prceceps.

Colombia (excluding Panama).

—

A. jamaicensis cequatorialis

(Cali).

—

A. jamaicensis lituratus. —*A. cinereus bogotensis.

Central America (including Panama).

—

A. jjlanirostris 2:)lani-

7'ost7'is (whole region),

—

A. jamaicensis jamaicensis (whole region).—A.jamaicensisjiahnarum (whole region).

—

*A.ioatsoni (Panama,
Nicaiugua).

—

A. toltecus toltecus (Costa Rica, Nicaragvia, Guate-
mala).

Belize and Yucatan.

—

*A. jamaicensis yucatanicus. —*A .phceotis.

Mexico (excluding Yucatan).

—

A. jjilani7'ostris planirostris

(Chiapas, Guerrero).

—

*A. hirsutus (Michoacan, Colima, Jalisco).—A. jamaicensis jamaicensis (Campeche, Chiapas, Tehuantepec,
Oaxaca, Morelos, Vera Cruz).

—

A. jamaicensis 2)almarum{psi.-x.?ic&.,

Vera Ci'uz, Jalisco). —*^4. toltecus toltecus (Oaxaca, Vera Cruz,
Jalisco, Durango). —̂.^jAceo^zs (Vera Cruz). —*^1. «cf ecus (Morelos).—*A. turpis (Tabasco).

—

*A.. nanus (Guerrero, Vera Cruz, Colima,
Sinaloa).

Cuba (perhaps including Key West).

—

^A. jamaicensis par-
vipes.

St. Andrews, Old Providence, Jamaica, San Domingo, Porto
Rico, St. Martins, St. Kitts.

—

*A. jamaicensis.

Projjosed subdivisions of the genus. —Gervais (1856, I. s. c.) was
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the first to make an attempt to subdivide Artibeus into three

genera characterised by their number of molars, as follows :

—

(1) Artibceios, molars 4; species three, viz. '' A. jamaicensis,"

according to the figure of the teeth clearly not A.jamccicensis Jje'Ach,

but A. ])lanirost7ns Spix ; the localities given by Gervais, " de la

Jamai'que, de la Guadeloupe et de Cuba " are undoubtedly wrong

;

further, "^4. lineatus " (^= Vanvpyrops lineatus), and " A. undatus "

( = Stenoderma rufum) ;

(2) Pteroderma, molars f ; species one, " Pt. 2jersjncillatu7n,"

"repandue au Perou, au Bresil, et a la Guayane " ; this is, as

shown by the figures of the teeth, A. jmnaicensis Leach (sensu

lato)

;

(3) Der')nanura, molars |- ; species one, " D. cinerea" i. e.

A. cinereus of the present paper.

In July 1865*, Peters divided Artibeus into two "groups"
(subgenera), viz. :

—

(1) Artibeus Leach, molars |^ or t; species four: " ^. per-

spicillatus Geofli"." (i. e. A. jamcdcensis lituratus of this paper),
" A. jamaicensis Leach" (i. e. A. jamaicensis jamaicensis), A.fallax

(i. e. A. planirostris fallax), and^. concolor
;

(2) Der'tnanura Gervais, molars ^ ; species three : D. cinerea,

? D. tolteca, and D. quadrivittata.

Peters placed the species with |^ and f molars together in one

group, " weil dieser kleine Zahnstumpf allein kein Grund sein

kann, Arten, die sonst im Schadel- und Zahnbau, so wie in jeder

anderen Beziehung ganz mit einander iibereinstimmen, generisch

von einander zu trennen." But he was not quite consistent ; if

"dieser kleine Zahnstumpf" (m'^) is not suflicient reason to

separate, as difi"erent groups, species with | and f molars, it is

difficult to see why the other, equally rudimentary tooth (nig)

furnishes a valid reason to separate, as a distinct section, the

species with | molars from those with | molars. From Peters's

standpoint there would seem to be two alternatives only, either

not to subdivide the genus, acknowledging that the presence or

absence of a perfectly rudimentary tooth is a chai'actei' of specific,

but not of subgeneric or generic importance, or to subdivide it

into three groups. —Peters himself has probably felt the incon-

sistency of his classification. At all events, in spite of his own
argument, that the species with -| and -| molars " sonst im
Schadel- und Zahnbau, so wie in jeder anderen Beziehung ganz mit
einander iibereinstimmen," he, only a few months later f, proposed

a new subgeneric name, Uroderma, for the species with |^ molars.

And, finally, in June 1866 +, he evidently regarded the sections no
more as siibgenera, but as genera. —Thus Peters had now, in 1866,

practically adopted Gervais's view, that Ai'tibeus is to be divided

into three genera, according to the number of molars, viz. :

—

(1) Ui'oderma Peters 1865 (synonym: Artibceus Gervais 1856,

* Peters, MB. Akad. Berlin, 13 July 1865, p. 356, footnote,

t Peters, MB. Akad. Berlin, 13 Nov. 1865, p. 688, footuote.

X Peters, MB. Akad. Berlin, 25 June 1866, p. 394.
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not Artiheus Leach 1821), molars |; species U. bilohatum Pet.,

''''U. fallax Pet.," and TJ. concolor
;

(2) Artiheus Leach 1821 (synonym: Pteroderma Gervais 1856),
molars |-; species "A. persjyicillatus Geoff.'" and ''A. jamaicensis
Leach "

;

(3) Dermanura Gervais 1856, molars |; species as above.

By this airangement Peters, as already said, had practically

gone back to Gervais's standpoint ; these words are true also in

the sense that his arrangement is in no respect an improvement
upon the older one ; both of them are typical examples of artificial

classification. Gervais selected as the only leading character for

his subdivisions the presence or absence of a vanishing tooth ;

Peters did precise!}^ the same. Gervais proved the fallacy of the
taxonomic character selected by him, in so far as he placed together
in one "genus" {Artibceus) a true Artiheus, a Vampyroj^s^ and a
Stenoderma, because they, though diflei'ent in many important
respects, happen to have -^ molars ; and, on the other hand, sepa-

rated into two genera [Artibceus and PteroderincC) two species so

closely related as to be sometimes extremely difficult to distin-

guish (^J. pfe;^/rOc<f^r«"s and ^'aHtajcevisis). Peters proved the same,
by putting together in one "genus" [Uroderma) two generically

widely different forms {U. hilobatum and ^' A. fallax"), because
the}^ both happen to have f molars, at the same time separating
into two "sections" or genera " ^. /«Z^«,;*; " m\A A. jamaicensis,
which differ in next to nothing but the presence or absence of a
rudimentary tooth.

In tlie description of the genus Uroderma (above, p. 217) I

have given my reasons for keeping U. bilohatum and tJiomasi

generically separate from Artiheus. The next question, therefore,

is, if, having removed these two species from Artiheus, it might be
convenient to divide it into three subgenera or genera, according
to the number of molars. Also in this modified shape I am unable
to accept Peters's proposal, for the following reasons :

—

(1) The series of species here referred to the genus Artiheus
form one natui-al group the members of which are perfectly

similai' in all essential cranial, dental, and external characters.

(2) A. jjlanirostris has ^ molars ; but of 73 skulls examined of

this species, two lack m' on one side, two on both sides, and one
of these latter also lacks mg on one side. A. hirsutus has f molars

;

but of 8 skulls, two lack m'' on one side. A. jamaicensis has f
molars; but of 182 skulls, two lack nig on one side, four on both
sides. A. rosenhergi has f molars, but of the only two individuals

known, the one has an mg on one side. A. toUecus has f molars,

but of 26 skulls, one has an mg on one side. —None of the in-

dividuals here referred to are aberrant on account of very young
or very high age. Some of them, it will be noticed, have lost the
rudimentary molar* (m^ or mg) which is normally present in

* It is liardlj'- necessary to say that in all the aberrant individuals referred to

above m^ or ma (or both) are entirely lost, i. e. no trace of their alveoli has
been left.
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individuals of their species ; others, in which the absence of nig

is normal, show, individually, a tendency to reversion to the

more j^rimitive stage in which this small tooth was present. —

A

character which is not only in itself very insignificant, but not

even individually perfectly constant is evidently unsuitable for

the separation of groups of generic or subgeneiic rank.

(3) By subdividing Artiheus according to the number of molars,

the " genei-a ' or "subgenera" would be these three : —molars |-,

A. concolor, 2^^<^f'^^'^'>'0^t^'^^j Mrsutus ; molars |-, A, jamaicensis,

glaucus, loatsoni ; molars |^, A . cinereths, rosenbet^gi, toltecits, qua-

drivittatus, phceotis, aztecus, turpis, nanus. —But A. planirostris is

rauch more closely related to A . jamaicensis, which is placed in a

difierent genus or subgenus, than to A. concolor, with which it is

associated in one group. A. glaiocus and watsoni ai-e put together

with A. jamaicensis, solely because they like this latter have a

rudimentary m^, but in all other respects they are much more
closely related to A. ciner&us, which has permanently lost mg.

The eight species with |- molars constitute a strangely hetero-

geneous section ; A . cinereus is nearer to A . glaucus and watsoni
than to any of the forms with ^ molars with which it is put
together; A. rosenbergi is unique in the genus in the strong

reduction of m"; A. toUecus, quadrivittatios, and aztectis are,

probably, rather more closely allied to A . jamaicensis than to any
species with % molars ; and, finally, A . turpis and nanus form
a small natural group characterised by the unusually strongly

depressed and slightly upwardly dii'ected cranial rostrum. —From
this it will be evident that a subdivision of the genus based on the

presence or absence of m^ or m^ would give only a very distorted

view of the mutual aflinities of the species.

(4) A study of the species of Artiheus has led the writer of this

paper to the conclusion that they, probably, fall into two natui-al

groups, which have nothing to do with the hitherto proposed sub-

divisions of the genus, viz., those species in which cusp 7 of

m^ is relatively sinall {A. glaucus, tvatsoni, cinereus, and rosen-

bergi), and those in which it is relatively lai-ge (all the other

species). This point, which has more theoretical than practical

interest, will be discussed in the last section of the present paper,

pp. 314-316.

Artibeus concolor Pet.

1865. Artiheus concolor Peters, MB. Akad. Berlin, p. 357. —Paramaribo (Surinam).

1878. Artibeus planirostris (not Spix), var. a, Dobson, Cat. Chir. Brit. Mus. p. 518.

—

Upper Amazons.
1892. Artibeus concolor Pet., Thomas, Ann. & Mag. N. H. (6) x. pp. 409-410,

footnote (Nov. 1892). —Somecranial measurements of the type.

1901. Artiheus concolor Pet., Thomas, Ann. & Mag. N. H. (7) viii. p. 191 (Sept.

1901).— Para.

Diagnosis. —An Artibeus with |^ molars, the maxillary tooth-

row measuring about 7 "2, the forearm about 50 mm.
Teeth. —The teeth of A. concolor are proportionately very much

smaller than in the two other species with |^ molars, A . plani-
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7'ostt'is and hirsutits. A. concolor is externally not very inferior

in size to a small A. hirsidus or A. planirostris trinitatis; the

forearm in the only specimen examined of A. concolor measures

50 mm., in the smallest A. hirsutus 53-7 mm.; but the length

of the maxillary tooth-row is in concolor only 7*2 mm., in the

smallest-toothed A. hirsutus 9*5 mm. A comparison with

A. planirostris shows a similar contrast. —In structure the teeth

of A . concolor do not differ from those of A . planirosti'is and

hirsutus.

Skull. —Rostrum (probably owing to small size of teeth) rela-

tively much shorter than in A . hirsutus or planirostris. The ratio

between the length of the i-ostrum (from front of sagittal crest to

front of alveokis of a median incisor) and the length of the brain-

case (from front of sagittal crest to median posterior point of

lambdoid crest) is in concolor 68 : 100, in hirsutus find 23la'nirostris

83 : 100; or, expressed in another way, the length of the nasal

region, from front of sagittal crest to front of nasal bones, is in

A. concolor equal to the least interoi'bital width of the skull, in

hirsutus and p)lanirostris equal to 1| this width. The rostrum

in A. concolor is a trifle less depressed than in hirsutus and
planirostris, but the difference in this respect is inconspicuous.

—

The short rostrum makes, of course, the total length of the

skull much smaller : in concolor 22*4, in the shortest-skvilled

hirsutus available 26'8 mm., although, as mentioned above, the

animal in external dimensions is only a trifle larger than concolor.

The difference in the length of the foreai-m, between concolor and
a small hirsutus, is only 3"7 mm., but in the leng-th of the skull

4"4 mm.—In every other respect the skull of concolor is similar

to that of j)lanirostris and hirsutus.

Nose-leaves. —Front margin of hoi'seshoe free ; both front and
lateral margins quite plain (not crenulate). It remains to be

ascertained if these characters are perfectly constant (compare

the individual variation in A. planirostris, hirsutus, &xid jamai-

censis).

Tixtgus. —7 or 8 sharp, but short, serrations on the upper half

of the outer margin, above the median projection ; the highest

number of serrations found in any other species of Artibeus is 5.

A large series of A. concolor will, no doubt, show some variation

both in the number and shape of the serrations.

Hairing on limbs and interfemoral. —Essentially as in A . p>lani-

rostris : upper side of proximal half of forearm, upper side of inter-

femoral (the extreme posterior margin excepted) and of femur (the

distal part excepted) densely haired.

Colour. —Upper side from shoulders backward yellowish brown
(rather browner than Ridgway's " wood-brown ") ; base of hairs

almost ecru-drab. In front of the shoulder region the darker

hair- tips are sLoi-t or altogether wanting", exposing the white

or yellowish-white ground-colour of the fur. Under side light

greyish drab. Supraorbital stripes distinct, infraorbital stripes

almost obsolete. There seems to be no light margins to the ears.
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Tips of wings (region of third phalanx of third digit) lighter-

coloured .

The above description is taken from an adult female with
unworn teeth, preserved in alcohol. There can scarcely be any
doubt that the specimen represents a ' light phase "

; the type in

the Berlin Museum is, judging from Peters's short description,

considerably darker. Similar contrasts in the coloration of the

fur occur in many other species of Artiheus.

Measureinents .- —On p. 246.

Specimens examined. —2 ad. (ale). Para ; with skull ; British

Museum.—I have been unable to find the specimen
( 5 ad.,

Upper Amazons) catalogued by Dobson (Z. s. c.) as A. planirostris

var. a.

Range. —Surinam ; Para ; Upper Amazons (probably).

Peters's ^4. cowcoZor, 1865. —Type locality: Paramaribo, Surinam.

A. Goncolor was described by Peters as being in every respect

similar to A. fallax [i.e. A. planirostris fallax of the present

paper], but much smaller ; molars f , m^ in position and relative

size as in A. fallax; "Unterarm" 47 mm. (Peters probably

measured the radius, not the "forearm"), tibia 18 mm. There
are no measurements of the skull in the original description, but
according to Prof. Matschie (in a letter quoted by Oldfield Thomas
in 1892, I. s. c.) the maxillary tooth-row measures 7'5 mm., the
maxillary width across m^-m' 9*9 or 10 mm.—These details seem
to exclude all doubt as to the identification of A . concolor.

From the above description of A . concolor it will be evident that

Dobson was mistaken in regarding this species as a, mere variety

of A . jjlanirostris ; it is far more different from A . planirostris

than is this latter froi>i A. jamaicensis ("^4. perspicillatus " in

Dobson's Catalogue).

A. concolor seems to be very rare in collections, the type in the

Berlin Museum, two specimens in the British Museum, and one
in the Para Museum being, to my knowledge, the only examples
on record.

Artibeus planirostris Spix.

Diagnosis. —Molars |^. Maxillary tooth-row 9"8-12 mm. Fore-
arm 55-73 mm. Tibia and distal pai-t of interfemoral so short-

haired as to appear almost naked. Colour of fur of upper side

not drab.

Teeth. —The teeth of this species have been described in detail

and figured above, pp. 207-212, text-fig. 41.

The rudimentary m^, situated postero-internally to m^, partly

pressed into a sharp angular emargination in the posterior margin
of this lattei', between its cusps 5 and 7, is very rai-ely wanting
in adult individuals. 67 skulls of fully adult individuals have
been examined, representing all the races of A. planirostris re-

cognised in this paper; in two skulls {A. p. fallax, c? ad. and
5 ad., British Guiana, teeth unworn and slightly worn, B.M

nos. 6.4.8.7 and 8) is m'^ present on one side, while the tooth
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and its alveolus are wanting on the other side ; in two skulls

{A. p. fallax, $ ad., British Guiana, teeth ahiiost unworn, B.M.
no. 6.4.8.11 ; and A. p. jjlanirostris, § ad., Bahia, teeth unworn,
U.S. N. M. no. 102457) is m' entirely wanting on both sides, and
in one of these latter skulls (102457) also m^ is entirely lost on one
side. Thus, only 3 per. cent, of the large series of skulls of adults
examined have entirely lost m^ on both sides.

It is of some importance to emphasise that the disappearance of

m^ in A . planirostris is a very rare individual abei'ration, inasmuch
as the presence of this small tooth is in many cases the only
character by which A. planirostris can be safely discriminated
from A . jamaicensis.

Tragus. —In most individuals there are 4 or 5 small serrations
on the outer margin of the tragus, above the median projection

;

the serrations may be sharp, but as a rule they are more or less

rounded off, often reduced to inconspicuous nodules, sometimes
almost obliterated. The variation is quite individual.

NoseAeaves. —According to Dobson, the anterior margin of the
horseshoe in A. planirostris is " free, separated from the nnizzle
straight, unnotched," and the author of the British Museum
Catalogue of Chiroptera lays much stress on this character as a
difference between A . planirostris and A. jamaicensis ("^. «er-

spicillatus'"). In a majority of individuals of A. 2ylanirostris the
front margin of the horseshoe is distinctly " free," but there is

every intermediate stage from this condition, thi'ough a margin
clearly '' bound down," though still more or less projecting, to a
margin so completely fastened down as to be almost continuous
with the integument of the muzzle. As a similar (or, if anything,
still greatei-) variation in this respect occurs in A . jamaicensis the
character is quite useless for a discrimination of these two species.

—The margin of the horseshoe is sometimes simple, sometimes
crenulate in front, sometimes crenulate all round

; the ci^enulation

occasionally extends to the margins of the lancet. —The lateral

margins of the horseshoe are not rarely bent up so as to form a
fold, suggesting the condition characteristic of Uroderma.

Hairing on limbs and inter/em oral. —The proximal half or two-
thirds of the forearm, the metacarpal of the pollex, the upper side
of the femur (the tip, as a rule, excepted), and the base of the
interfemoral next to the body and the femur, are densely haired.
The tip of the femur and the whole of the tibia covered with so
short and sparse hairs as to appear almost naked. The toes from
the tarsus to the base of the claws, clothed with rather long
coarse hairs.

Colour. —Young individuals: —Upper side from shoulders back-
ward dark and dull smoky brown, this colour confined to the
distal third or fourth of the hairs ; base of hairs slate. On the
anterior part of the upper side, from the shoulders forwai-d the
hair-bases are distinctly lighter, almost smoke-grey. Under side

dark smoke-grey, with a peculiar mottled appearance, due to the
very short, almost greyish-white tips to the hairs. Tips of wings
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(region of third phalanx of third digit) more or less whitish. A
pair of whitish or greyish-white supraorbital stripes, as a rule

indistinct, sometimes altogether wanting. —This is the usual colour

in young, not full-grown individuals; it never occurs in the

mature A . planirostris.

At a somewhat later stage, the colour of the hinder back is less

smoky, more approaching dark brown in tinge, with the hair-

bases almost drab. The rest of the upper side, from the shoulders

forward, much of the same general colour, but the dark hair-tips

shorter, the hair-bases considerably lighter, varying from wood-

brown to greyish white ; very often the hair-tips in this region

of the upper side are so short as to more oi' less (or almost

completely) expose the light ground-colour, in which case thei-e,

consequently, is a contrast between the anterior and posterior part

of the upper side. The under side essentially as in immature indi-

viduals, though as a rule a shade lighter. Supraorbital stripes

often completely wanting, often rather indistinct, rarely strongly

developed; there is sometimes, though rarely, an indication of

infraorbital stripes. —This is the commonest colour in the adult

A. planirostris, very often occurring also in specimens with much

worn teeth.

A considerably lighter colour is acquired by some adult indi-

viduals :—Upper side approaching Front's brown, base of hairs

almost ecru-drab. Anterior portion of upper side, from shoulders

forward, as a rule noticeably lighter, owing to the dark hair-tips

being shorter and the wood -brown hair-bases showing through.

Under side almost drab, with short greyish-white tips to the

hairs. Supraorbital stripes as a rule well marked, often strongly

developed, wood-brown or whitish ; there is often a more or less

definite indication of infraorbital stripes.— This stage evidently

represents the " light phase " so common in many bats : I never

saw a young A. j)lanirostris in this colour-stage; it is apparently

confined to the fully adult age, and it is only acquired by a limited

number of individuals.

Thus there are three stages of colour : a dark and dull smoky

brown, a dark brown, and a Front's brown ; the two former come

very near to each other, the third, when fully developed, is

diftferent at a glance. The first is confined to the immature age
;

the second is characteristic of a majority of adults ; the third

seems to occur only in some fully adult and aged individuals ; it

is especially common in the largest race, A . p. fallax, but not rare

m. A. 2^. planirostris and trinitatis.

Range. From Central Brazil (Bahia, Matto Grosso) and

S. Bolivia (Caiza) to S. Mexico (Chiapas, Guerrero), including the

Yenezuelan coast islands (Trinidad, Tobago) and the southern

Windward Islands (Grenada), but excluding the rest of the West

Indies.

Remarks. —By the combination of the five characters given in

the brief diagnosis above, p. 234, A. planirostris (all races) is

readily distinguishable from all other species of the genus. The
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first character (molars |) excludes all species, except A. concolor

and hirsi'jtios ; the addition of the second and third charactei-s

(large skull and teeth, large external dimensions) excludes A . con-

color ; the addition of the fourth and fifth (tibia and distal inter-

femoral almost naked, general colour of fur of upper side not drab)
exclude also A. hirsiotus.

Forms. —Four races of A. 2)l(i'nirost>-is are described below:
A. p. planirostris, trinitatis, grenadensis, and fallax. The three
former come very near to each other, the fourth is rather more
completely differentiated, but cannot be specifically separated.

Artibeus planirostris planirostris Spix.

1823. Phyllostoma planirosfre Spix, Simiarum et Vespertilionum Brasiliensiuni
spenies novje, p. 66, pi. xxxvi. fig. 1. —Bahia.

1826. ? Phyllostoma obscurum Wied, Beitr. Natnrg. Bras. ii. pp. 203-205. —Rio
de Janeiro.

1840. Phyllostoma perspicUlatmn (pavtim, iiec L.) Wagner, Schreber's Saugtliiere.
Suppl. i. pp. 403-405. —Re-description of Spix's type of Ph. planirostre.

1865. Phyllostoma planirostre Spix, jPeters, MB. Akad. Berlin, p. 587. —Spix's
type of Ph. planirostre re-examined.

1878. Artih BUSplanirostris Spix (partim), Dobson, Cat. Chir. Brit. Mus. pp. 515-517.
1901. Artibeus planirostris Spix, Robinson & Lj'on, Proc. U.S. Nat. Mus. xxiv.

p. 148. —La Guaira, Venezuela (specimens examined).
1904. Artibeus intermeclius All. (errore), J. A. Allen, Bull. Am. Mus. N. H. xx.

Art. iv. p. 79 (29 Pebr. 1904) ; cf. Allen, t. c. Art. xx. p. 233 (29 June
1904).— Chiriqui.

1904. Artibeus planirostris Spix, Thomas, P. Z. S. 1903, ii. p. 234 (1 April 1904).—Chapada, Matto Grosso (specimen examined).

Diagnosis. —Total length of skull 27"5-30 mm. (average 28'5

mm.); zygomatic width 16"8-18'5 mm. (average 17'6 mm.);
for-earm 57'8-65"2 mm. (average 61*8 mm.).

A . -p. •planirostris and trinitatis. —A . p. planirostris can only be
discriminated from its nearest relative, A . p. trinitatis, by average
characters. In A. p. planirostris the forearm and metacarpals
average about 4 mm., the tibia 1'5 mm. longer; the ears are,

generally, a little larger ; the average diflierence in the size of the
skull and teeth is very small. —For further details see the table,

p. 246.

Specimens from different localities. —In the subjoined com-
parative table of measurements (p. 240) I have divided the material
examined into three groups, viz. specimens from Brazil, Venezuela,
and S. Mexico. The table shows that the size of the skull a,nd

teeth and the external dimensions are identical in individuals
from these three regions.

Specimens examined. —26 specimens (12 skins) and 20 skulls,

from the following localities :

—

British Museum : —Brazil : Chapada, Matto Grosso, 700-900 m.
(1); Pernambuco (2); S. Lourengo, Pernambuco, 28-60 m. (8);
Igarape, Assii, Para, 50 m. (2); "Brazil" (1).— 10 skulls, from
all the localities enumerated.

U.S. National Museum* : —Brazil : Bahia (1) ; Anilo, Maranhao

* U.S. N. M. nos. 100201, 100203, 102457, 102894-96, 104565, 104567-69 104574
126554.
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(5). —Venezuela: Macuto, La Guaira (3).— S. Mexico: Palenque,

Chiapas (2); Papayo, Guerrero (1).— 10 skulls, representing all

these localities.

Eange. —From Central Brazil (Bahia, MattoGrosso) to S. Mexico

(Chiapas, Guerrero). As yet no record from Guiana (see^.p.

fallax).

Spix's Phyllostoma planirostre, 1823.— Type locality: "in

suburbiis Bahia?." From Spix's description and figure so much

only can be decided with certainty that his Ph. jilcf'^irostre is a

large species of Artibeus. There being only two large species

known, the point to be settled is this : is Spix's type the form

called A. jjlanirostris in the present paper (f molars^ or is it

A. jamaicensis (f molars). Both of these species occur in the

Bahia region.— Three authors, Wagner in 1840, Peters in 1865,

and Dohson in 1878, have discussed this question and arrived at

difierent conclusions :

—

Wagner's description of ^'Phyllostoma perspicillatum" (1840,

I. s. c.) was based on what he considered Spix's types of Ph. plani-

rostre :
—" Von seinem Phyllostoma planirostre hat Spix 3 Exem-

plare in Weingeist hinterlassen," he writes; and "die nachstehende

Beschreibung ist nach den Spix'schen Exemplaren entworfen."

The only additional information of importance contained in

Wagner's description is this :
" Backenzahne finden sich f vor,"

i. e. Wao-ner found only | molars in the presumed types. —From

this it might be inferred that Spix's Ph. planirostre is Leach's

A . jamaicensis.

Peters writes (1865, 1, s. c.) :
" Nach Untersuchung des einzigen

Originalexemplars in Weingeist [von Ph. jjlanirostre] kann ich

nur die Uebereinstimmung desselben mit Ph. perspicillatum

Geoffroy bestiitigen," and found the specimen which he considered

the type to have | molars.— From this, again, it would seem that

Ph. planirostre Spix (1823) is a synonym of A . jamaicensis Leach

(1821), this latter being the only large species of the genus with

3 molars. There is, it will be noticed, a discrepancy between

Wagner and Peters with regard to the number of typical speci-

mens ; according to Wagner there are three, according to Peters

one only.

Dobson (1878, I. s. c), though he had no opportunity of ex-

amining the type (or types) of Ph. planirostre, rejected Peters's

identification on account of the following words in Spix's original

description :
" vexillum nasale .... inferius lateraliter et antice

libere pendens "
; he regarded this statement of Spix, that the

horseshoe is " free " in front, as decisive evidence that Ph. plani-

rostre is the large species with | molars, not the large species

with I molars ; and the difliculty that, according to Peters, the

type of planirostre has | molars only, he overcame by arguing

that the type might be immature, or very old, or in this respect

abnormal. —But the fact is, it must be said at once, that the con-

dition of the front margin of the horseshoe is thoroughly unreliable
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as a differential character between the two large species oiArtiheus
(see pp. 235 and 253 of this paper), so that Dobson's way of settling
the question was exceedingly unsafe. That, nevertheless, the con-
clusion was right is proved by the following information kindly
forwarded to me by Dr. W. Leisewitz, Munich (in litt., 15 Sept.
1906):—

^ ^

The register of the Munich Museum ("Zoologische Sammlung
des Bayerischen Staates ") for 1830 has this entry: " JSTo. 65,
Phyllostoma plmiirostrimi (Sp.), 1 Exemplar"; the specimen is

labelled " Bahia. Spix coll." ; this settles the question as to the
number of typical specimens ; there is one only. WhenWagner
mentioned three typical examples, the reason was, I am informed
by Dr. Leisewitz, probably that Spix brought back from Bahia
not only one Ph. planirostre but also two " Ph. 2)e)-spiciUaUim

"

(i. e. A. jamaicensis liturcUus of the present paper), both of
which latter are also in the Munich Museum ; Wagner evidently
considered aU three examples to be one species {A . planirostris
and jamaicensis are difficult to discriminate externally), and his
statement that ''planirostre" has § molars is undoubtedly taken
from one of the two A . jamaicensis, not from the true type of
Ph. planirostre. —This latter has. Dr. Leisewitz writes, a distinct
m- on both sides of the upper jaw ; the anterior margin of the
horseshoe is (as said by Spix) free ; the forearm measures 58-5,
third metacarpal 57, first phalanx of third digit 177, second
phalanx of third digit 28-5 mm. This settles, beyond all doubt,
the identification of Spix's type : it is Ph. planirostris planirostris
of this paper, not A. jamaicensis lituratus (molars |, forearm
64-76 mm.), the only other large form of Artiheus known from
Bahia. —There remains Peters's wrong statement about the
number of molars of the " type "

(| according to Peters, not f as
in fact is the case) : On Oct. 17, 1865, Siebold sent Spix's
Ohiroptera to Peters for inspection, among these the type of
Ph. pkmirostre and one example of ''A. jMrspicillatus L." {A. jamai-
censis lituratus Licht.) ; in the list accompanying the specimens,
Siebold unfortunately entered these two bats as " 2 Phijll. jdani-
rostre, Bahia." When, therefore, Peters wrote that Spix's type
of Ph. planirostre has | molars only, he no doubt examined the
wrong specimen {A. j. lituratus), not the true type; this ex-
planation is further strengthened by the fact that "the true type
(Dr. L. writes) shows no trace of having had the mouth opened
for examination of the molars ; finally, when Peters wrote that
there is only '^ ein einziges Originalexemplar," it was,/roHi his
sta7idpoint, a mistake, for on sending Spix's bats back to Munich
he wrote (letter dated 10 Dec. 1865): " 2 St. Artiheus jMrsjncil-
latus Geoffr.= Phyll. plani7^ost7'e Spix! Original."

As a final result : there is one type only of Spix's Ph. planirostre
still in the collection of the Munich Museum ; this specimen has

f molars, and the forearm 58-5 mm. : both facts are decisive
evidence that it is the bat called A. p. planirostris in this paper

;

Wagner's and Peters's statement that it has | molars is a'
Proc. Zool. Soc—1908, No. XVI, 16
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mistake, due to their having examined the teeth not of the true type,

but of specimens of A . jamaicensis lituratus also collected by Spix

at Bahia. It has been of importance, from a purely nomenclatural

point of view, to have this question definitely settled ; if Wagner
and Peters were right, Spix's Fh. planirostre would have been a

synonym of A . jamaicensis lituratus, whereas the species hitherto

called A. planirostris would have had to stand as A.fallax Pet.

Maximilian of Wied's Phyllostoma ohscurum, 1826. —Type from
" Villa Vigosa am Flusse Peruhype," i. e. Parahyba, province of

Rio de Janeiro. Judging from the description there can only be the

question whether this is A . j)lcmirostris planirostris or A . jamai-

censis litter attts. The number of " Backenzahne im Oberkiefer " is

Measurements of Artibeus
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stated to be '' vier auf jeder Seite "
; if this is correct, the bat is

J-.j. lituratus. But three points make me hesitate to draw this

conclusion : —first, Prince Maximilian describes the incisors and
canines of Ph. obscurum tolerably well, but passes very lightly

over the molars ; if his examination of these latter has been
similarly cursory, he may very easily, indeed, have oveilooked the
rudimentary m^ : second, the length of the head and body is

stated to be " 3" " ; it would seem to be too small for an A. j.

liticrattis, but would agree very well with A. p. planirostris

:

third, he describes in the same book a "jPA. superciliaticm," also

from Rio de Janeiro, which probably is A. j. lituratus, and it

might seem rather unlikely that he has described, a few pages
later, a specimen of the same form as Ph. obscurum ; this latter

argument is, however, rather weak ; the possibility is not quite
excluded that Ph. superciliat'um might be the light " phase,"
Ph. obscurum the dark " phase " of one species ; but the other
evidence speaks against this assumption. Only a re-examination
of the type of Ph. obscurutn, if it still exists, can place the identi-

fication beyond doubt,

Arttbeus planirostris trinitatis K. And.

1893. Artiheus planirostris Spix, Thomas, Jouni. Trinidad Field Nat. Club, i. no. 7,

p. 6 (April 1893).— Trinidad.

1897. Artiheus planirostris Spix, J. A. Allen & Chapman, Bull. Am. Mus. N. H.
ix. Art-, ii. p. 15 (26 Feb. 1897).— Trinidad.

1906. Artiheus planirostris trinitatis Knud Andersen, Ann. & Mag. N. H. (7) xviii.

p. 420 (1 Dec. 1906;.- Type locality: Trinidad.

Diagnosis. —Similar to A. jo. 2}lccnirostris, but averaging smaller,

with slightly smaller skull and teeth.

A. p. ti^initatis and jilanirostris. —A. p. trinitatis can only be
discriminated from its nearest relative, A. p. planirost7-is, by
average charactei-s. In A. p. trinitatis the forearm and meta-
carpals average about 4 mm., the tibia 1"5 mm. shorter ; the ears

are, generally, a little smaller ; the average difierence in the size

of the skull and teeth is very small. For further details see table

of raeasurements, below p. 246.

Specimens examined. —13 specimens (6 skins) and 9 skulls, from
the following localities :

—

British Museum : —Trinidad (5), —Tobago (2). —5 skulls, repre-

senting both localities.

U.S. National Museum* :—Trinidad (6).— 4 skulls.

Range. —The islands of Trinidad and Tobago, W.I.

Artibeus planirostris grenadensis K. And.

1906. Artiheus planirostris (/renadensis Knud Andersen, Aim. & Mag. N. H (7)
xviii. p. 420 (1 Dec. 1906).— Type locality; Grenada, W.I.

Diagnosis. —In the size of the skull and teeth very similar to

* U.S. N. M. uos. 101898-99 104016, 104018, 104022-23.

16*
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A. p. planirosfris, in external dimensions rather intermediate

between A. 2)- trinitatis ^wA 2il(tnirostris.

A. p. grenadensis and closely allied forms. —The skull, teeth,

and external dimensions of A. j)- gre7iadensis average somewhat
larger than in its nearest relative, A . p. trinitatis. The size of

the skull and teeth is almost quite as, or if anything still a trifle

larger than, in A. p. planirostris, but externally A. p. grenadensis

averages somewhat smaller than this latter race. For details see

the table of measurements, p. 246.

Though undoubtedly an offshoot of the Trinidad-Tobago race,

this form has almost reversed to the size of the continental

A. p. planirostris
;

practically it is difficult to discriminate

A . p. grenadensis from this latter. But even if it were proved

that A. p. grenadensis is, also in average characters, completely

similar to the Venezuelan and Brazilian A. p. p)lanirostris, it

would be reasonable to keep it separate ; there is only one other

alternative, viz. to xvnite A. p. planirostris, trinitatis, and grena-

densis into one " race," as opposed to the unquestionably much
more different A. p. fallax ; but this would obliterate the two
facts that passing from Venezuela to Trinidad-Tobago there is a

decrease in the average size of the individuals, and passing from

Tobago to Grenada there is, again, an increase in the average

size, —facts which seem to me worth recording and, if so, are to

be expressed in the technical names of these bats.

Specimens examined. —11 specimens (6 skins) and 8 skulls, from

the following localities :

—

British Museum :—Grenada, W.I. (5).— 2 skulls.

U.S. National Museum* : —Grenada, W.I. (6). —6 skulls.

Bange. —As yef. recorded only from the island of Grenada,

Windward Isles, W.I.
^

Artibeus planirostris fallax Pet.

1865. Artiheus fallax Peters, MB. Akad. Berlin, pp. 355-57. —Type locality : Guiana.

1878. Artibeus planirostris Spix (partim), Dobsoii, Cat. Chir. Brit. Mus. p. 517.

—

British Guiana.
1898. ? Artibeus planirostris Spix, Tliomas, Boll. Mus. Torino, xiii. no. 315, p. 3

(18 April, 1898).— Caiza, Tarija, S. Bolivia.

1901. Artibeus planirostris Spix, Thomas, Ann. & Mag. N. H. (7) viii. p. 143
(Aug. 1901). —Kanuku Mts., B. Guiana (specimens examined).

1901. Artibeus planirostris Spix, Thomas, Ann. & Mag. N. H. (7) viii. p. 191

(Sept. 1901). —Para (specimen examined).

1902. ?A7'tibeus hercules Rehn, Proc. Acad. N. Sci. Philad. pp. 638-39 (12 Oct.

1902).— E. Peru.

1904. ? Artibeus planirostris Spix, J. A. Allen, Bull. Am. Mus. N. H. xx. Art. xxix.

(8 Oct. 1904). —Ciudad Bolivar, Venezuela.

1907. Uroderma validum D. G. Elliot, Field Col. Mus., Publ. [no. 115, Zool. Sev.

vol. viii. pp. 537-38, fig. 74 (skull). —Cayenne.

Diagnosis. —Similar to A. p. j^lct^nirostris, but averaging con-

siderably larger.

A. p. fallax as compared tuith the other races.— A. p. fallax is

the most completely differentiated of the four races of Ao'tibeus

* U.S. N. M. nos. 111510, 111513-14, 111517, 111519, 111523.
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2)lanirostris described in this paper. The largest skull available

IS 3 mm. longer, 2-3 mm. broader (zygomatic width) than the

largest skull of A. p. planirostris ; the upper tooth-row, in the

largest specimen, is 1-2 mm. longer than in the largest A. p. plani-

rostris ; there is approximately the same difference between the

smallest skull of A. p.fallax and the smallest of A. p. planirostris,

nnd the average difierence in the size of the skull and teeth is,

consequently, very well marked. The difference in^ the external

dimensions is equally pronounced, A. p. fallax being, as a rule,

noticeably larger than A . p. planirostris. See the table of measure-

ments, p. 246.

I have had no real difficulty in discriminating any individual

of A. p. fallax, in the whole large series examined, from A. p.

planirostris ; only one unusually small specimen of the former

race from Demerara (B.M. no. 75.11.3.17) caused me some hesi-

tation. Nevertheless, A. p. fallax cannot, in my opinion, be

separated as a distinct species, but only as a local raceof Artibeus

jjlanirostris, for the following reasons -.—First, there is no struc-

tural difference, in any respect, hei^een A. p. fallax and the other

races ; second, small individuals of A. p.fallax come so exceedingly

near to large individuals of A. p. jdanirostris that there can be

no doubt that, occasionally, the two forms will prove to be practi-

cally quite indistinguishable ; third, some examples of A. p.fallax

from the Lower Orinoco Valley (Ciudad Bolivar) and Para show

decidedly leanings towards A. p. 'planirostris, and there at least, in

the border districts between the areas occupied by the two races,

they will, no doubt, be found to intergrade.

Hpecimens examined. —55 specimens (42 skins) and 36 skulls,

from the following localities :

—

British Museum :—Para (2).— French Guiana: Cayenne (8).

—British Guiana: Demerara (6); Oomachka, Demerara River

(5) ; Essequibo River (20) ; Kanuku Mts., about 59° W., 3° N.

(11) ; B. Guiana (1).— Lower Orinoco : La Vuelta, Ciudad Bolivar

(2). —36 skulls, from all the localities enumerated.

Eange.—Gfmi\.ns., extending southward to Para, where it meets

.1. p. p)lanirostris, northward to the Lower Orinoco Yalley, where

it also meets A. p. planirostris.

If Rehn's Artibeus hercides, from E. Peru, and a specimen of

A. jjlanirostris recorded by Oldfield Thomas {I. s. c.) from Caiza,

S. Bolivia, neither of which has been examined by me, are referable

to A. p. fallax, the range of this form is considerably more

extensive.

Peters's A. fallax, 1865.— The species was based on " einem

weiblichen Exemplar in Weingeist " from Guiana in the Berlin

Museum, and " anderen trockenen Exemplaren " in the Leyden

Museum (probably specimens b and c in Jentink's ' Cat. Syst.

Mamm,' p. 208, 1888). According to Peters {I. s. c.) A. fallax is

in size, in the form of the ears and nose-leaves, and in colour

" dem A. p)erspiGillatus [^A. jamaicensis of the present paper]
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tiiuschencl alinlich und gewiss audi sclion oft mit ihm verwechselt

woi'den," but differs in the following respects :
" Der untere Rand

des Hufeisens ist langer, deutlicher abgesetzt und fein gekerbt.

Das Gebiss ist namentlich dadurch verschieden, dass der zweite

obere walire Backzahn am hinteren Rande hinter dem Zacken
des Cingulums [cusp 5 of this paper] viel tiefer eingebuchtet ist,

und dass hier ein sehr kleiner flinfter Backzahn sich hineinlegt."

—This statement, taken together with the locality, leaves no
doubt as to the identification of A . fallax.

Rehn's ^. AercM^es, 1902. —Type locality: Eastern Peru; two
specimens (one skull). Its " general characters " were summed
up by Rehn {I. s. c.) as follows :

—" Allied to A. planirostris (Spix),

but differing in the larger size, the much larger foot, and in

numerous dental character's." These latter are thus described :

—

" Second upper premolar subquadrate in basal outline, quite

different from the subpyriform tooth of A. 2^^(^ii'irostris, the in-

ternal node well developed and forming a conspicuous cusp. First

upper molar broad, deep, the anterior inner angle more developed

than in A. planirosft'is, which species has this portion rounded.

Second lower premolar very heavy and broad, the posterior in-

ternal ' border with the dentate ridge low. First lower molar
subquadrate in outline." Upper tooth- row 12, lower tooth-row

12'5, maxillary width across m^ 14"5 mm, ; foi'earm 65*2, 3rd

metacarpal 61*5, tibia 24 mm.
Rehn had for comparison two A. p)l<^nirostris from " Chapada

[Matto Grosso], Brazil "
; so it was quite natui-al that he found the

large, large-skulled and large-toothed Peruvian bat considerably

different in size. But if he had been able to compare it with

A. p. fallax, he would have seen that the size of the two Peruvian

examples is in everj^ respect precisely as in the Guianan form
described long ago by Peters. If, further, he had had a tolerably

good series of skulls of A. p. fallax and ^. p. planirostris, he woiild

have realised that the dental characters as derived from the

single skull of A. hercides examined by him have neither specific

nor subspecific importance, but are individual peculiarities, found

in any form of A. planirostris (as, indeed, t\\ej are found also

in the vaiious forms of A. jamaicensis). As to this latter point

I subjoin the following details : —p*, in a series of six skulls of

A. p. fallax (B.M. nos. 3.4.5.22-27), all of adult individuals,

none with the teeth much worn, all from Cayenne and taken

almost on the same date : basal outline subpyriform in two skulls
;

subquadrate with strongly rounded inner margin, in one ; sub-

quadrate with slightly rounded inner margin, in one ; subquadrate

with straight inner margin, in one ; strongly subquadrate (nearly

quadrate) with straight inner margin, in one. The antero-internal

cusp on the heel ("internal node," Rehn) of p* varies, in this

series, from small, through strong, to very strong ; the cusp is not

always most conspicuous in quite unworn teeth. m\ in the same
series from Cayenne : —one extreme (two skulls) : short antero-

posteriorly, broad from side to side, antero-internal angle quite
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rounded (this would be, so far as this character is concerned,

Rehn's A. planirosti^is) ; the other extreme in the same series of

skulls (one specimen) : m^ long antero-posteriorly, especially in its

lingual half, antero-internal angle very sharp, practically rect-

angular (this would be Rehn's A . hercules) ; in the three remaining
skulls the tooth is intermediate in shape. As to p^ and m,, I

must confess I do not quite understand Rehn's description, unless
" second lower premolar " is a lapsus for first lower molar, and
" first lower molar " for second lower molar ; there is, of course,

no " dentate ridge " on the postero-internal border of p^ in any
bat of the genus Artibeios, but there is on mj, and the absolute

size of the cusps of this dentate ridge (cusps 2 and 3) is subject

to notable individual variation. —̂When entering upon such
minute details as here under consideration, we shall scarcely find

two skulls of A. p. fallacc (or any other form of A. planirosti'is)

precisely alike ; we have passed from the characters useful for a
specific or subspecific discrimination to the field of individual

variation, and, judging from what 1 have seen in a large series of

skulls of A. p. fallckv, I should think it highly probable that if

Rehn extracted the skull of his second specimen of A. hercules,

he would find the form of the lingual portion of p* or m^ or both
of them slightly difiering from that of the corresponding teeth in

the single skull described.

It is, of course, quite possible that Peruvian individuals dififer

in some minor details (or some average characters) from the

Guianan A. p. fallax ; for the present it is at least certain that

there is not in Rehn's description one single character by which
A. hercules can be discriminated from A. p. fallax.

Elliot's Uroderma validum, 1907. —Type locality : Cayenne.
From the figures of the skull, the description and measurements,
clearly an A. p. fallax. Elliot has apparently been unaware of

the fact that the type of U. validitm (Cayenne) is practically a

topotype of A. jJ. fallax Peters (Guiana).

Artibeus hirsutus K, And.

1906. Artibeus hirsutus Knud Andersen, Ann. & Mag. N. H. (7) xviii. p. 420 (1 Dec.
1906). —Type locality: Michoacan, Mexico.

Diagnosis. —Like a small form of A. planirostris (though
averaging still smaller), but tibia and interfemoral densely haired,

and colour of fur of upper side of body in adults drab with a

silvery tinge. Maxillary tooth-row 9 -5-1 0-4 mm. ; forearm 53"7-

59*7 mm.
Skull and teeth. —In the skull and teeth there is 210 essential

diiference between A . hirsutus and a small form of A . planirostris,

f. i. A. p. trinitatis ; the rostrum of the skull may, perhaps,

average somewhat narrower. —Molars |^, as in A. concolor and
planirostris, and as in these species the presence of the small m^
is almost constant. Eight skulls of A. hirsutus have been
examined ; in two ( $ ad., teeth unworn, Michoacan, U.S. N. M.
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no. 126451 ; and c? ad., teeth slightly worn, Colima, U.S. N. M.
no. 52091) m^ and its alveolus are wanting on one side, in none

on both sides.

Nose-leaves. —Of eight specimens examined, four are preserved

in alcohol ; in one of these lattei: the front margin of the horse-

shoe is free, but narrow ; in three it is almost continuous with

the integument of the muzzle. Thus there is in this species the

same variation in this respect as in A. 2)la7iirosiris (p. 235) and

A. jamaicensis (p. 253).

Tragus. —About three small, rounded, sometimes almost obsolete

serrations above the median projection.

Wings. —The metacarpals and phalanges (especially the proximal

phalanges) are proportionately a Httle shorter than in A. plani-

rostris. The wing-indices on p. 310 and the table of measure-

ments, p. 246, show the details.

Hairing on limbs and interfennoral. —Difierent from A. plani-

rostris. The whole of the interfemoral (above and below) right

to the posterior margin, and the upper side of the femur, tibia,

and foot are densely haired.

Colour. —General impression : much more drab above and

lighter beneath than in any phase of A. 2)lanirostris.

Upper side dark drab or brownish drab, with very short, almost

greyish-drab tips to the hairs, giving the whole of the upper side

a peculiarly silvery tinge ; base of hairs of hinder back grey with

a tinge of ecru-drab, in the shoulder region and on the neck

noticeably lighter, whitish ecru-drab. Under side smoke-grey

with conspicuous white tips to the hairs. Supraorbital stripes

indistinct or none.

Specimens examined. —8 specimens (4 skins), with skulls, from

the following localities : —Michoacan : La Salada (3) ; Colima :

Colima (3); Jalisco: Etzatlan (1); W. Mexico (1).— All from the

collection of the U.S. National Museum*.
Range. —As yet only known from the States of Michoacan,

Colima, and Jalisco, Mexico.

Artibeus jamaicexsis Leach,

Diagnosis. —Molars g. Maxillary tooth-row 9*3-12-2 mm.
Forearm 54-76 mm.

Skidl. —Similar in shape to that of A. planirostris. In the

largest race of A. jamaicensis (viz. A. j. lituratus) the size of the

skull is practically as in the largest form of A. i^lanirostris {A. p.

fallax), though averaging still a trifle more heavily built ; so

complete is the resemblance that certain skulls of A. j. litujratus

would be indistinguishable from those of A. planirostris, were it

not for the absence of the small m^. In the smallest races of

A. jamaicensis {A. j. p><^'^i^ipGS and yucatanicus) the skull is as

small and delicately built as (or, if anything, still smaller than)

in A . planirostris trinitatis or A . hirsutus.

The skull, especially its facial portion, is in certain races of

* U.S. N. M. nos. 9052 (36860), 52063, 52091, 52092, 52101, 126448-49
126451.
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A. jamaicensis subject to considerable modification dependent on

the age of the individuals ; one of these modifications has served as

type for the description of a distinct species (J. A. Allen's^, inter-

niedius). The text-figures below show, approximately, the two

Text-fig. 50.

Artihens oamaicensis palmartim, ? ad. Macuto, Venezuela, July 14, 1900.

U.S. N. M. 102845.

A. Lateral, B. Upper view of skull. X |.

Text-fig. 51.

Artileus jamaicensis pal marum, $ ad. Macuto, Venezuela, July 14, 1900.

U.S. N. M. 102843.

A. Lateral, B. Upper view of skull. X |.

extremes in the shape of the skull in adult individuals (in some

skulls examined the old age modification is carried still a little
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farther than represented in fig. 51) :—the two skulls of A. j.

pahnarum figured are from the same place (Macuto, La Guaira,

Venezuela) ; the one (fig. 50) is of an adult female with the distal

epiphyses of the metacarpals ossified, but the teeth unworn, i. e. a

mature but young individual; the other (fig. 51) an older male

with somewhat worn teeth : these two skulls have been selected as

paradigmata, because they belong to the same geographical race

of A . jamaicensis and were obtained precisely at the same locality

;

but perfectly similar extremes are found in other skulls of the series

examined, and not only in A. j. imlmamm but in A. j. litiiratus

as well (f. i. in a British Museum series of this latter race, from

Sapucay, Paraguay). The skulls figured are, the one of a female,

the other of a male, but the modifications have nothing to do with

sexual difierences. In the rather younger individual (fig. 50) the

brain-case makes the impression of being lower, the naso-frontal

depression (on the dorsal face of the rostrum, in front of the

sagittal crest) is shallow ; the supraorbital ridges, where starting

from the anterior point of the sagittal crest, form an angle with

this latter of about 125°-135°, the postorbital processes are very

inconspicuous (in still younger individuals scarcely indicated). In

the somewhat older individual (fig. 51) the brain-case makes the

impression of being higher, more vaulted, but the difierence

is more apparent than real, chiefly due to the higher and more

forwardly extending sagittal crest. This latter fact, that the

sagittal crest has been produced farther forward, has two

other efiects —first, that the naso-frontal depression (viewed in

profile) is more abrupt ; second, that the supraorbital ridges

are not directed forward and outward, but almost straightly

outward, forming an angle with the sagittal crest of very little

more than 90°; the postorbital processes are very conspicuous,

and a pair of comparatively large anteorbital processes has been

developed.

The adult and old age modification of the skull as described

above is characteristic of the forms called in this paper the
" southern races " of ^ . jamaicensis (viz. A . j. lituratus, 2Kdma7'tmi,

prceceps). The transition from the young to the old stage takes

place earlier in some individuals than in others; I have seen

individuals with somewhat worn teeth which have still almost

the young type of skull, or are only in a transitional stage,

while others with almost quite unworn teeth have already

reached far on the way towards the old ag-e type. —The " northern"

races {A. j. parvij)es, yucatanicus, jamaicensis^ ceqitatorialis)

never, or exceedingly rarely, reach that degree of old age modifi-

cation of the skull attained by the southern races.

A. j. parvipes, yucatanicus, jamaicensis, smd mquatoriahs retain,

throughout the whole life, a shape of the facial portion of the

skull not very different from that of immature individuals of all

races; in A. j. liUiraU(jS, pahnarum, and dominicanus the skull of

aged individuals is very conspicuously modified. From this it

is concluded that the former group of races, in this particular
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respect, is slightly more primitive than the latter gi'oup. Other

facts, to be mentioned hereafter, point to the same effect.

Teeth. —As in A . planirostris, with the following differences :

—

m'', which is rudimentary in A. planirostris, has definitely

disappeared in A. javiaicensis. 185 skulls, of the seven sub-

species recognised in this paper, and of practically all ages, from

half-grown to very old individuals, have been examined ; all of

them lack m^ and in none is there any trace of the tooth having

been present.

mg is on the whole still somewhat smaller than in A. plani-

rostris. When, as is the case in A. jamaicensis, the development

has reached the point that m^ is invariably wanting and mg
reduced to a mere rudiment, it might be anticipated that this

rudimentary mg would, pi-obably, show some tendency towards

complete disappearance. But it must be said at once that indi-

viduals lacking nig on both sides of the jaw, without any trace of

its alveoli, are extremely rare ; the remarkable fact is not that

such exceptions do occur, but, in view of the minute size of the

tooth, that they do not occur more often. In two individvials

(a young adult A. j. jamaicensis from San Domingo, B. M.
no. 50.7.8.43 ; and a fully adult male, with unworn teeth, of the

same race from Peten, Guatemala, U.S. N. M. no. 37912) mg is

entirely wanting on oire side ; in four individuals (an adult

male, with somewhat worn teeth, of A. j. palmarum from Costa

Rica, B.M. no. 98.10.9.4; a young female of A. j. jamaicensis

from Oaxaca, Mexico, U.S. N. M. no. 73255 ; an aged male, with

much worn teeth, of A. j. jamaicensis from Morelos, Mexico,

U.S. N. M. no. 64482 ; and an adult male, with unworn teeth,

or the same race from Old Providence Island, U.S. N. M.
no. 37811) it is wanting on both sides. Thus in 97 p. ct. of the

185 skulls examined m^ (or its alveolus) is present on both sides,

but averaging a little smaller than in A . planirostris, in 3 p. ct.

it is completely wanting either on one side or on both sides.

In those few species of Artibeiis which have preserved a rudi-

mentary m%this tooth is situated postero-internally to m", partly

fitting into a sharp, subrectangular emargination in the posterior

border of this latter tooth, between its cusps 5 and 7 (text-fig. 41 A,

on p. 208), What becomes of this angular notch, when, as is

invariably the case in A . jamaicensis, m^ completely disappears ?

It is an interesting fact that in the i-aces of northern origin

(^A, j. parvipes, yucatanicus, jam^aicensis, ceqiiatorialis) the emar-

gination is, in 77 p. ct. of the individuals, preserved quite or

almost as conspicuous as in any A. planirostris, sometimes (in

about 19 p. ct.) it is decidedly reduced in size, rarely (4 p. ct.)

almost or quite disappeared ; whereas in the races of southern

origin {A . j. lituratus, palmarum, dominicanus) the emargination

has only been preserved, as conspicuous as in ^ . planirostris, in

about 10 p. ct. ; in 38 p. ct. it is decidedly on the way towards

disappearance, in 52 p. ct. it has practically disappeared. Thus,

the northern races, though having like their southern relatives
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lost m^, have in the large majority of individuals preserved the
notch in m" into which m^ fitted ; they have, consequently, also

in this respect remained in a slightly more primitive stage than
the southern races, in which the notch, in no less than 90 p. ct.

of the individuals, is either conspicuously reduced or quite

obliteiated.

The disappearance of the sharp angular notch between cusps 5

and 7 of m^ is not effected by a reduction of the large, posteriorly

projecting cusp 5 (which would imply a decrease in the area

of ni"), but, on the contrary, by a filling out of the notch, conse-

quently by a slight increase in the volume of m^ ; it is as if the

loss of m^ has been compensated by a coi-responding, or partly

corresponding, addition to that part of m'^ against which the
missing m^ was pressed : in other words, the function of the
missing m^ has, in the more highly developed races of A . jamai-
censis, been transferred, to a certain extent, to the postero-

internal border of m' (text-fig. 52).

Text-fi2-. 52.

A. Artiheus jamaicensis jamaicensis, 9 ad. St. Andrew's I. B.M. 92.12.20.6.

Right m^, to show strong emargination of hnider margin of tooth. X x-

B. Artiheus jamaicensis lituratus, $ ad. Morvetes, Parana. B.M. 3.7.1.127.

Right m^, to show slight emargination of hinder margin of tooth. X {

Reference has been made above to the fact that of 185 skulls

only 6 lack m^ either on one side or on both sides of the mandible,

and it may be worth the while drawing attention also to the fact

that of these 6 aberrant individuals no less than 5 belong to the
race A. j. jamaicensis. The number of skulls examined of this

race is 75, the number ox aberrant individuals 5 (about 7 p. ct.)

;

the number of skulls of all other races together is 110, of which
only one single individual is aberrant (1 p. ct.). It is probably not
quite accidental that in the large series examined the loss of m^
is less rare in the northern group of races, m^, in A. planar ostris,

works against the whole surface of the small m^ and a very
narrow postero-internal margin of m'~. When now, as is the

case in the large majority (about 80 p. ct.) of individuals of the
northern races of A. jamaicensis, there is no compensation at all

for the loss of m^ {i. e., no filling up of the notch in m" into

which m^ fitted), then nig has exceedingly little or nothing at all

to work against in the upper jaw, and it appears quite conceivable

that in such circumstances it shows a rather more pronounced
tendency to disappearance. In the southern races, on the other
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hand, the loss of m^ is, in the large majority of individuals (about
90 p. ct.), more or less compensated by a slight increase in the
postero-internal portion of m^ (by a filling up, partly or completely,
of the notch befcween cusps 5 and 7), and, consequently, mg has
almost as much to work against in the upper jaw as in those
species which possess an m^ ; the disappearance of mg is, probably
for this reason, of extreme rarity in the southern races.

So far as m^ and the notch in the posterior margin of m" are
concerned, the various stages represented by A. planirostris and

jamaicensis may be tabulated as follows :

—

(A) m3 present on both sides : almost all A. planirostris (94 p. ct.).

(B) ra^ present on one side, entirely wanting on the other : 3 p. ct. of A. plani-
rostris.

(C) m-* entirely wanting on both sides : 3 p. ct. of A. planirostris ; all A. jamai-
censis.

(1) Notch in hinder margin of m-, between cusps 5 and 7, perfectly preserved
(i. e. as distinct as in any Artibeus which possesses an m^) : the large
majority (77 p. ct.) of the individuals of the northern races of A. Jamai-
censis {A. J. parvipes, yucatanicus, jamaicensis, cequatorialis) ; a small
minority (11 p. ct.) in the southern races {A. j. lituratus, palmarmn
praceps).

(2) Notch in hinder margin of m^ decidedly reduced : a minority (19 p. ct.) in

the northern races ; a large number (38 p. ct.) in the southern races of
A. jamaicensis.

(3) Notch in hinder margin of m" almost or completely filled up : a vanishing
minority (4 p. ct.) in the northern ; half the iiumber of individuals
(51 p. ct.) in the southern races oi A. jamaicensis.

The subjoined table and diagram are intended to give a view
of the gradual reduction of the notch between cusps 5 and 7 of

m^ in the various races of A. jamaicensis (one race, A. j. prceceps,

as being too poorly represented in the collections examined,
is excluded from the table; it apparently agrees with its nearest

relatives, A. j. pahnarum and liti(,ratus) :

—
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part of the lancet. The lateral margins of the horseshoe are

sometimes turned up so as to form a fold ; in some individuals

they even show some indications of an emargination.
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younger and aged individuals ; further, some variation in the

development of the supraorbital and infraorbital stripes, partly

quite individual, partly dependent on age, and partly on the race

to which the individuals belong ; and last, there is a certain

colour difference between A . j. parvipes, i/ucatanicus, jamaicensis,

and cequatorialis {i. e. the northern races) on one side, A. j. litu-

i-atus and imhnaru'in (the southern races) on the other side. It

has therefore proved convenient to give the description of the
coloration under the following five headings : —dark-coloured

individuals ; lighter-coloured individuals ; indication of dorsal

stripe and white ear-edgings ; facial stripes ; concluding remarks
on the colour.

Darlc-Goloibred individuals. —Upper side, from the shoulder

region backward, dark smoky brown, almost blackish brown,
this colour confined to the distal third or fourth of the hairs

;

base of hairs slate. On the anterior part of the upper side, from
the shoulder region forward, the hair-bases are as a rule dis-

tinctly lighter, almost smoke-grey. Under side dark smoke-grey
or brownish smoke-grey, with a peculiarly grizzled appearance,
owing to the short whitish or greyish-white tips to the hairs.

Tips of wings (region of third, or second and third phalanges of

third digit) generally light-coloured (whitish or yellowish white).

This is the extreme of the dark colour-type in fully adult

individuals (young, not full-grown individuals are still a shade
darker or duller). It occurs in all races, but is especially common,
and much more frequently retained (or retained in a slightly

lighter shade) throughout the whole life, in the northern
than in the southern races ; about 75 p. ct. of the fully adult

specimens examined of the northern races are "dark," as against

only 25 p. ct. in the southern races. By advancing age (the

precise period varying considerably) the colour becomes gi'adually

of a somewhat lighter shade, even in those individuals which
never assume the proper " light phase " described below.

Lighter-coloured individuals. —Upper side, from shoulder region
backward. Front's brown, base of hairs almost wood-brown. On
the shoulder region and neck the Front's brown hair-tips are

generally very short or altogether wanting, the wood-brown
ground-colour of the fur therefore more or less, or completely,

exposed, producing an often very strong conti^ast between the
anteiior and posteiior parts of the dorsal surface. Under side dull

brown, base of hairs very little, or not at all, lighter ; extreme
tips of hairs generally whitish or greyish white. Tips of wings
as in dark-coloured individuals.

This is very nearly the extreme of the light colour. The hair-

bases on the shoulder region and neck are in some specimens still

lighter than "wood-brown," almost yellowish white.

The dark extreme described above and the light extreme here
under consideration are very difierent indeed, but there is

absolutely no sharp line of separation between them ; they are

connected by many intermediate stages. Futting aside all

Proc. Zool. Soc—1908, No. XVII. 17
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variations of shade, the principal stages are these three : dark

smoky brown (dark type), Yandyck-brown (intermediate stage),

Prout's brown (light type).

The light colour type occurs in all races, but much more fre-

quently in the southern than in the northern races ; about

75 p. ct. of the fully adult specimens examined of the southern

races (representing many different stages of wear of the teeth) are

light-coloured, as against only 25 p. ct. of the northern races.

The subjoined table (p. 257) gives a statistical view of the

number of dark and light coloured individuals in the large series

examined. It is based exclusively on fully adult individuals (distal

epiphyses of metacarpals ossified), and exclusively on dried skins,

no spirit specimens, however well preserved, having been taken

into account. It will be noticed that 62 p. ct. of the available

individuals of the southern races have the teeth from slightly

worn to much worn, whereas the same is the case with a some-

what smaller percentage (50 p. ct.) of the northei-n races ; it may,

perhaps, have slightly exaggerated the final results, but a glance

at the table will be suflicient to prove that it cannot have had

any essential influence on the conclusions, which may be epito-

mised as follows : —(1) Light-coloured individuals are much more

common in the southern than in the northern races : (2) of 30

individuals of the northern races which, though fully adult, have

the teeth unworn or practically unworn, 28 are dark-coloured

;

of 20 individuals of the southern races, of corresponding age, only

half the number are dark-coloured : (3) of 20 specimens of the

northern races with the teeth slightly or somewhat worn, 12 are

dark-coloured ; of 1 8 specimens of the southern races of corre-

sponding age, none are dark-coloured : (4) of 9 specimens of the

northern races with the teeth well worn or much worn, 4 are

dark-coloured ; of 1 5 specimens of the southern i-aces of corre-

sponding age, 2 only are dark-coloured. These two conclusions

therefore, would seem to be well founded : that there is a well-

m.arked average difference of colour between northern and southern

races ; and that the light colour type, though sometimes (par-

ticularly in the southern races) occurring in adult individuals

with unworn teeth, is especially characteristic of the somewhat

more advanced age.

Immature individuals are always dark-coloured ; of the northern

races the large majority of adult and aged individix-Bls are dark-

coloured, of the southern races a minority only. From this it is

concluded that the northern races have also in this respect

remained in a slightly more primitive stage than the southern

forms. One of the following paragraphs will show that a closer

study of the development of the head-stripes in these two groups

of races leads to the same conclusion.

Indication of dorsal stripe and white ear-edgings. —One speci-

men of J. . j/'. JVM/^a^ce9is^s (5 ad., San Vicente, Chiapas, Mexico,

teeth much worn, fur rather light-coloured, U.S. N. M. no. 133044)

has a short longitudinal stripe on the hinder part of the back.
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between dark-coloured and light-coloured specimens : —Of 59

ful y adult examples (skins) of the northern races, 53 have the

supraorbital stripes pei'fectly wanting or but very faintly indi-

cated ; in 4 they are distinct, in 2 strong ; compare with this

the soiithern races : of 53 fully adult examples (skins) 3 have

these stripes faint (or quite undeveloped), 1 distinct, and no less

than 49 strong or very strong. In all individuals of the northern

races the infraorbital stripes are quite wanting or, at most, very

faintly indicated ; in more than half the number of skins of the

southern races (32 of 53) they are also faint or undeveloped, but

in 15 they are distinct, and in 6 strong. —That strong facial

stripes are much more fi'equently associated with light than with

dark colour of the fur is proved by the following statistics :

—

Of the dark-coloured individuals of the northern races scarcely

5 p. ct., of the light-coloured individuals of the same races about

25 p. ct., have the supraorbital stripes well developed ; of the

dark-coloured individuals of the southern races 75 p. ct., of the

light-coloured individuals 100 p. ct., have the supraorbital stripes

well developed. —More extensive material than I have been able

to bring together may, of course, alter these figures somewhat,

in one or other direction, but it is not likely that it will alter

the general conclusion to any essential degree. —The subjoined

table gives the details (compare diagram p. 259).

From the two facts, viz. (1) that the facial stripes are less

developed in immatures than in adults, less developed in the dark

Faded stripes.
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than in the light colour type, and (2) much less developed in

the northern than in the southern races, I conclude that the

former, also in this respect, occupy a rather lower stage in the scale

of evolu.tion*.

p.ct.
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Range. —From S, Brazil, Paraguay, and Pei'u, to Central
Mexico (Jalisco), including the West Indies ; no indisputable
record from Guiana.

Races. —Seven races of Artibeus jamaicensis are described below,
viz., A. j. parvipes, yucatanicus, jamaicensis, mid aiqttatorialis

;

these four, as being probably of Central American and West
Indian origin, may be conveniently called the " northern " races

;

further, A . j. littiratus, palmarum, and pi-ceceps ; these three, as
being probably of South American origin, may be called the
" southern " races.

Remarks. —A. jamaicensis is at once distinguishable from all

other species of the genus by the combination of these two
characters : molars f, maxillary tooth-row 9"3-12'2 mm. ; the
first character excludes all species with the exception of A . glaucus
and loatsoni, which possess a small m^ ; the second chaiucter
excludes the two latter species, A . glaucus and watsoni being very
much smaller (maxillary tooth-roAv 6 "5-7 mm.)

There is no reliable external character by which A . jamaicensis,
all races taken together, can be discriminated from A. planirostris

s. lat. ; the nose-leaves, ears, wing-structure, coloration, even the
dimensions, are practically identical ; to the larger races of

i. jamaicensis (Jituratus, palmarum?) coi-respond the large A
.
plani-

rostris fallax; to the small races oi A. j. jamaicensis (2)arvipes,

9/ucatanicus, jamaicensis) the small races of A . planirostris (plani-

rostris, trinitatis, &c.); ^.^amaicejiSis might properly be described
as an " ^. planirostris " which has permanently lost m'^. Dobson's
way of discriminating the two species extei-nally —the front
margin of the horseshoe freeing, planirostris, bound down to the
muzzle in ''A. per.spicillatus " (A. jamaicensis) —would in 66 p. ct.

of cases lead to wrong or doubtful identification.

But the matter becomes rather different when considering each
i-ace of A. jamaicensis separately. Brazil is inhabited by the
large A.j. liiuratus, whereas the race of A . planirostris occurring
in the same region (A. p. p)lanirostris) is considerably smaller, so

that only in very rare instances is there any difficulty at all in dis-

criminating these two forms. Guiana is inhabited by the largest

race known of A . jilanirostris {A . p. fallax) ; A . jamaicensis is as yet
not recorded with certainty from Guiana, and perhaps it has not
spread to that country. In Venezuela much the same contrast

obtains as in Brazil, A.j. jxdmariojn being as a rule considerably
larger than A. p. planirostris. A. jamaice^isis has spread over the
whole of the West Indies (parvipes, jamaicensis,p7xeceps) ; A. plani-

rostris is totally absent from the West Indies proper, having
spread only over the Venezuelan coast islands as far as Grenada.
Only Central America and Mexico are inhabited by certain small
forms of A. jamaicensis {jamaicensis, yucatanicus) which ex-

ternally, as a rule, are so completely like the small race of

A. planirostris {planirostris) living in the same region, as not to

be distinguishable without an examination of the teeth.
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Artibeus jamaicensis parvipbs Rehu.

1828. PhiiUostoma Jamaicense LeacTi, Horsfield, Zool. Jouru. iii. (April to July,

1827) pp. 238-40. —Macleaj''s specimens from Cuba.
1872. ?AHibeus perspiccilalime (sic), C. J. Mayuard, Bull. Essex Inst. iv. no. 10,

p. 144 (Oct. 1872).— Key West, Florida.

1878. Artibetcs perspicillatus (partim, not L.), Dobsou, Cat. Chir. Brit. Mus

.

pp. 519-20.
1878. Artibeus viacleayii Dobson (from Gray's MS.), op cit. p. 520, speci-

mens h-k. —Cuba. —Nomen nudiim.
1902. Artibeus parvipes Rehn, Proc. Ac. N. Sci. Philad. pp. 639-40 (12 Oct. 1902)

,

—Tj'pe locality : Santiago de Cuba.

Diagnosis. —The smallest form of A. jamaicensis: zygomatic

width of skull 15-5-17 mm. (average 16-1); maxillavy tooth-row

9-3-10 mm. (average 9-7) ; forearm 54-60 mm. (average 56-8).

General characters. —The angular emargination between cusps

5 and 7 of m" is generally as well marked as in any A. x>lccni-

rostris. The coloration of the fur of the upper side is generally of

the dark type, but light-coloured individuals occasionally occur.

The facial stripes are usually obsolete or faint.

A. j. parvijMs -And yucatanicus. —There is only a rather small

average difference between A. j. parvipes and A. j. yibcatanicus.

The skull of parvipes is generally a trifle smaller (total length

26-9 mm., as against 27-4 mm. in yucatanicus) and more deli-

cately built (zygomatic width 16-1 mm., against 16-8 mm.); the

difference in the size of the teeth is infinitesimal (maxillary tooth-

row 9-7 mm., against 9'9 mm.). The forearm and metacarpals

of parvipes average 2-5 to 3 mm. shorter than in yucatanicus
;

also the phalanges, the tibia and foot average a little shorter.

(See the detailed measurements, p. 264.) Being in every respect,

save their average dimensions, perfectly similar, A. j. parvipes,

and yucatanicus are, in many cases, practically indistinguishable,

if the precise locality in which the specimens were obtained is

unknown.
A. j. parvipes Sindjamaiceiisis. —Although there is no absolute

difference between A . j . jxorvipes und j. jamaicensis, the former is

as a rule easily distinguished by its smaller and slenderer skull

and smaller teeth. Externally there is the same average difference

in dimensions between ^jarvipes and jamaicensis as between

2)arvipes and yucatanicus.

Sptecimens from different localities. —There is no difference

between examples from Eastern and Western Cuba.

Supjyosed occurrence at Key West, Florida. —While at Key West
Island, south of Florida, in the early winter of 1870, Mr. C. J.

Maynard watched several large bats flying about the city ; the

single specimen secured has since been lost, but a drawing made
by Maynard enabled the late Dr. Harrison Allen to identify the

species as " Artibeus p)^'>'spicillatus Linne." * The Key West
bats, Maynard writes, " closely resembled in flight a species

which I had seen in Northern Florida two years before." If

* Gerrit S. Miller, Jr., Proc. Bost. Soc. N. H. vol. xxviii. no. 7, p. 214, March
1898.
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the identification is correct, it appears natural to suppose that

the Key West bat was A. j. parvijMS, and that, consequently,

the range of this form extends to the islets between Cuba and
Florida, perhaps to peninsular Florida, the flora and fauna of

the southern part of which has, as well known, a subtropical
• character;

Sjpecimens examined. —25 specimens (9 skins) and 12 skulls,

from the following localities :

—

British Museum : —Cuba (4). Skulls of 3 specimens.

U.S. National Museum * :—W. Cuba : El Guama (3) ; San
Diego de los Baiios (5); Guanajay (6); Mariel (1). —E. Cuba:
Baracoa (2) ; El Cobre (4). —9 skulls fi'om practically all the
localities enumerated.

Range. —Cuba, perhaps extending to Florida.

Rehn's A. 'parvipes, 1902. —Stated to difter from the Jamaican
A. jamaicensis " in the smaller foreai'm and tibia, and the narrower
and lighter built foot"; forearm on average " 53'7 mm." (in

jainaicensis " 58*3 mm. "), tibia " 20*8 mm." [jamaicensis
" 21*9 mm."), foot in the type " 14 mm." (in a jamaicensis
''15 mm."). "The second upper pi-emolaa- is broader and with
a heavier internal shoulder, the teeth being actually broader
than [in] jamaicensis, thouajh the latter possesses a slightly larger

skull."

As to the external charactei'S given by Rehn, it must be said,

—

first, that there is no definite line of separation between the

Cuban A. j^^arvipes and the Jamaican^, j . jamaicensis : I have
seen examples of jamaicensis with the forearm only 57 mm.
long, and examples of parvipes with the forearm 60 mm. ; in

jafuaicensis the lower leg is occasionally only 22 mm., in parvipes

sometimes 23 mm. ; in some jamaicensis the foot measures only
15*2 mm. in length, in some parvipes as much as 16'8 mm.
Second, the average measurements calculated by Rehn from
six p>arvi2Jes and six jamaicensis give a somewhat exaggerated

idea of the difierence in size between the two races ; compare
the table of measurements, p. 284. Third, since especial stress

was laid by Rehn on the smaller foot in 2^'^''''^'^'^'^^ (^^^ ^^^

paper), it may be well to emphasise that this is perhaps the

least conspicuous of the external differences ; the average differ-

ence in this respect between the two forms is so small (0-7 mm.),
and the actual measurements so frequently overlapping each

other, that it would only in a small minority of cases be pos-

sible to distinguish the two forms by the size of the foot ; the

smaller foot in parvipes is simply a consequence of the smaller

size of the animal ; a closer study of the table of measure-
ments (p. 284) will show that proportionately the foot of parvipes

is precisely of the same size as in jamaicensis. —The dental

difference mentioned by Rehn must either have been derived

from, an individual aberration in the specimen examined by him,

* U.S. N. M. iios. 103621-22, 103627, 103631, 103610, 103643, 103670, 103692-95,

103725-26, 103733-34, 113758, 113761, 113823, 113834-36.
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or it must be a mistake ; as a matter of fact, the structure of the

teeth in 2X(,rr>ipes is exactly as in jamaicensis, but the size of the

teeth on an average slightly smaller ; and the heel of p' is, as

might be expected fi'om this, not larger, but on average a tiifle

smaller than in jamaicensis.

Artibeus jamaicensis yucatanicus J. A. Allen.

1888. Artibeus per.ipiciUatus (pavtim, not L.) Thomas, P. Z. S. p. 129 (21 Feb.
1888). —Cozumel Island (Yucatan).

1897. Artibeus perspicillatus (pavtim, not L.) J. A. Allen & Chapman, Bull. Am.
Mus. N. H. ix. Art. i. pp. 3-5 (23 Feb. 1897).— Yucatan.

1904. Artibeus yucatanicus J. A. Allen, Bull. Am. Mus. N. H. xx. Art. 20,

pp. 232-33 (29 June, 1904).— Type localitj'; Chiclien Itza (Yucatan).

Diagnosis. —Similar to A.j. parvipes, but skull and external

dimensions averaging a little larger. Zygomatic width of skull

16'3-17*2 mm. (average 16"8) ; maxillary tooth-row 9"7-10*2 mm.
(average 9"9); forearm 56-61 mm. (average 59'6).

General characters. —The angular emargination between cusps

5 and 7 of ni' is usually as well marked as in any A. planirostris.,

but individuals occur in which it is distinctly reduced in size.

The coloration of the fur of the upper side is generally of the dark
type, but light- coloured examples are not rare, especially among
individuals with somewhat worn teeth. The facial stripes are

usually obsolete or faint.

A.j. yucatanicus ^n^^L parvipes. —The skull of A. j. yucatanicus
is generally a trifle larger (total length 27*4, as against 26'9 mm.
in 2)a7-vipes) and, especially, broader (zygomatic width 16"8 mm.,
against 16"1 mm.) ; the difierence in the size of the teeth is

infinitesimal. The forearm and metacarpals of yucatanicus

average 2 "5 to 3 mm. longer than in p)arvi'pes ; also the phalanges,

tibia, and foot average a little longer. See the detailed measure-
ments, p. 264, —The two races come so extremely close to each
other, and are practically so difficult to discriminate that, were it

not for their difi"erent habitat, they ought not to be kept separate.

A . j . yucatanicus a.nd jamaicensis. —A.j. yucatanicus forms a
transition between the Cuban A.j. par vipes and the Central
American (and Mexican, and West Indian) A. j. jamaicensis.

Externally yucatanicus is indistinguishable from jamaicensis,

there being not even an average difference in size ; but in the
size of the skull and teeth it is decidedly nearer to parvipes than
to jamaicensis.

Sp)ecimens examined. —14 specimens (7 skins) and 11 skulls,

from the following localities :

—

British Museum : —N. Yucatan (1) ; Cozumel I. (1). —Skulls of

both specimens.

U.S. National Museum* : —Yucatan (4) ; Merida, Yucatan (1)

;

Progreso, Yucatan (3) ; Chichen Itza, Yucatan (3) ; Belize (1).

—

9 skulls, from all the localities enumerated.

* U.S. N. M. nos. 11445 (37547), 108153-55, 108489-91, 143119-22.
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Range. —Yucatan, including the coast islands. The only speci-

men examined from Belize is referable to A. j. yitcatanicus.

Certain specimens from Campeche come veiy near to this race.

J. A. Allen's A. yucatanicus, 1904. —In 1897 {l. s. c), Allen and
Chapman recorded four specimens of " Artibeus jyerspicillatus

"

[A. jamaicensis Leach; A. carpolegits Gosse) from Chichen Itza,

Yucatan. In 1904 [I. s. c), Allen selected one of these examples
as the type of a new species, A. yucatanicus . In size and colour,

he writes, it resembles "the West Indian forms of the genus,

especially A. parvipes of Cuba, from which it is not readily distin-

guishable"; "four skulls oi A. pa7'vipes measure the same [viz.

27 mm.] in total length, but a little less in zygomatic width."

Allen does not enter into further details as to the dijfferential

characters of the new species. (The forearm measures, according

to Allen, 55 mm., the third metacarpal 57 mm. ; the latter must,
of course, be a misprint, if the former is correct.)

Measureme7its of K. j. parvipes and yucatanicus.

A. J. parvipes.
25 adults,

12 skulls.

A. j. yucatanicus.

U adults,

12 skulls.

MiN. Max.

ram. mm.
Skull, total length, to front of c . .

. 26 27-3

„ mastoid width 14 15

„ width of brain-case 11'8 12'8

„ zygomatic width 15'5 17

„ maxillary width, across m^ !

11'3 12'3

„ acrosscingulaof canines ...I 7"2 8
Mandible, to front of inc '18 19

Upper teeth, c-m2 9-3 10
Lower teeth, c-m 3 . 10-2 107
Ear-conch, length, inner margin . ]3'2 lo'o

„ length, outer margin
.

I 19 21"5

,, width 13 15"5

Tragus, length 6-2 7-2

Lancet, length ' 8'5 10
width 6 7

Horseshoe, width 6"2 8
Forearm 54 60
Pollox 12-5 14-5

3rd metacarpal 48 55
IIJi 13-5 18

IIP 24-5 29-5

IIP ' 12-8 16-8

4th metacarpal 47-2 53-8

IVi 12-2 15-8

IV2 16-2 20-5

5th metacarpal 48'2 56
VI

'
10-7 12-2

V2 12 15

Interfemoral 10 17
Lower leg 207 23
Foot, with claws 14 16'8

Calcar 5-2 7-3

VIed.
j
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As already pointed out above, A. j. yticataitlcits is similar

to A.j. parvi])es and jamaicensis in every respect but a small

average difference in size ; in the size of the skull and teeth it

comes extremely near to the former race, in external dimen-

sions it is indistinguishable from the latter. A.j. yidcatanicas

therefoi-e, cannot be considered a distinct species ; it forms, in

its chai-acters as in its geographical habitat, a transition between
the two races, and is in some cases practically inseparable from
either.

Artibeus jamaicensis jamaicensis Leach.

1821. Artibeus Jamaicensis Leach, Trans. Linn. Soc. xiii. pt. i. y. 75 (read 7 Marcli,

1820).— Type locality : Jamaica.
1821. Madat(?us Leivisii Leach, t. c. pp. 81-82. —Type locality; Jamaica.
1851. Artibeus carpolegus Gosse, A Naturalist's Sojourn in Jamaica, pp. 271, 272

(footnote), pi. vi. fig. 5. —Type locality : Jamaica.
1861. Arctibeus verspiciUattis (not L.) Tomes, P. Z. S. (26 Feb. 1861) p. 64-.—

Jamaica (W. Osburn's specimens).
1865. Arctibeus carpolegus Gosse, W. Osburn, P. Z. S. (24 Jan. 1865) pp. 64-67.—

Jamaica (habits).

1865. Arctibeus Jamaicensis Leach, Peters, MB. Akad. Berlin (13 July 186-5),

p. 356.

1878. Artibeus perspiciUatus (partim, not L.) Dobson, Cat. Chir. Brit. Mus.
pp. 519-20. —Jamaica, S. Doming-o, Mexico, Central America (partim).

1889. Dermanura eva Coj)e, American Naturalist, vol. xxiii. no. 266, p. 130 (Feb.

1889).— Type locality: St. Martins, W.I.
1890. Artibeus coryi J. A. Allen, Bull. Am. Mus. N. H. iii. no. i. p. 173, of.

pp. 171-72 (11 Nov. 1890).— Type locality: St. Andrew's I.

1896. Artibeus perspicillatus (not L.) Elliot, Field Col. Mus., Zool. Ser. vol. i.

no. 3, p. 82 (May 189G).— San Domingo, VV.L
1902. Artibetis intermedins J. A. Allen (partim), Outram Bangs, Bull. Mus. Comp.

Zool. xxxix. no. 2, p. 50 (April 1902). —Bogava, Chiriqui (the smaller

specimens).
1904. Artibeus insularis J. A. Allen, Bull. Am. Mus. N.H. xx. Art. 20, pp. 231-

32 (29 June, 1904).— Type locality : St. Kitts, W.I.

Diagnosis. —Similar to A. j. yucatanicus^ but the skull, on
average, a little lai'ger and more heavily built, the teeth a little

larger. Zygomatic width 16" 2- 18" 2 mm. (average 17 "4) ; maxillary

tooth-row 9'8-ll mm. (average 10"3) ; forearm 56"5-65 mm.
(average 60*1).

General charactei's.— The angular emargination between cusps

5 and 7 of m" (reminiscent of the missing m^) is in 75 p. ct. of

the large number of skulls examined as strongly pronounced as

in any of those species (A. concolor, j^ianirosiris, hirsutios) which
possess an m** ; in only about 20 p. ct. it is distinctly reduced in

size, and in 4 or 5 p. ct. it has almost disappeared. The colora-

tion of the fur of the upper side of the body is generally of the

dark type, even in individuals witb somewhat worn teeth

;

specimens of the light colour type are rare among full-grown

individuals with unworn teeth, become rather more common
among those with somewhat woi-n teeth, and appear to be pre-

dominant among those with much worn teeth. The supraorbital

stripes are almost always undeveloped or faint, rarely distinct,

never (so far as the available mateiial goes) very strong ; the

infi'aorbital stripes are always undeveloped or faint.

A. j. jamaicensis and closely allied forms. —̂N^eitherin structure
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nor in colour is there any difference between A . j. jatnaicensis and

its closest allies, A.j. i/ucatanicios a,nd 2ycirvipes; but there is a

distinct average difference in size, small though it is. The details

have been briefly commented upon in the desciiptions of the two

latter races (pp. 261 and 263), and are expressed in the table of

measurements, p. 284.

Specimens from different localities. —A. j. jamaicensis covers a

much wider area than the two foregoing i-aces (^yucatanicus,

pm-vijyes). It is distributed over the whole of Central America,

including the outlying small islands (St. Andrew's, Old Providence),

and S. Mexico, at least as far as Morelos ; further, over Jamaica,

San Domingo, Porto Rico, and the smaller islands east of this

latter, at least as far as St. Kitts. I have carefully compared
specimens (skulls, spirit-specimens, skins) from all these places,

and am unable to find the slightest indication of a difference. It

is very easy, indeed, to contrast a smaller-skulled (smaller-toothed)

individual from one place with a larger-skulled (larger-toothed)

from another continental place or another island, a smaller -winged

with a larger -winged, a darker-coloured with a lighter-coloured,

or a specimen with short with a specimen with long interfemoral.

When material is scarce, differences of this kind may very easily

lead (and, in fact, have led) to separation of different forms or

even species ; but whenever the various localities have been

represented by a sufficiently extensive series in the material

examined by me (as has been the case with Central America,

S. Mexico, Jamaica, Porto Rico, St. Andrew's Island, Old Provi-

dence Island), I have found the range of individual variation to

be precisely the same within each particular locality ; there is no

difference whatever in structure nor in coloration, and there is

not even an average difference in size.

In the comparative table of measurements below (p. 269) the

specimens have been arranged under seven headings, viz.. Central

America (Panama,, Nicaragua, Honduras, Ruatan I., Guate-

mala), S. Mexico (Campeche, Chiapas, Tehuantepec, Oaxaca, Yera
Cruz, Morelos, " Mexico '•), Jamaica, Porto Rico, San Domingo,
St. Kitts, St. Andrew's and Old Providence Islands. From each of

these seven areas are given the minimum, maximum, and average

measurements (the latter not for the few available specimens

from San Domingo and St. Kitts). The table shows the complete

accordance in the size of individuals from these seven areas.

To prevent wrong identification it is important to emphasise

that Central America is inhabited hy tioo races, which ought not

to be (but hitherto have always been) confused, viz. the smaller

(truly indigenous) A.j. jamaicensis and the larger A. j. ijahnartmi

(an immigrant from south).

Specimens examined. —105 specimens (58 skins) and 76 skulls,

from the following localities :

—

British Miiseum : —Nicaragua : Corinto (1). —Honduras : Half-

Moon Key (1); Ruatan Island (5). —Guatemala: Duenas (1).

—

"Mexico" (1). —St. Andrew's Island (3). —Jamaica (17). —San
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Domingo (2).— Porto Rico (2).— 29 skulls, from all the localities

enumerated.

U.S. National Museum*:— Panama : Colon (1).— Nicaragua :

Grey town (1); Escondiclo Pdver, 50 miles from Bluefields (l).-

Guatemala : Peten (1).— Campeche : Apazote, near Johallun (4).

—Chiapas : Palenque (7) ; San Bartolome (4) ; San Vicente (4).—

Tehuantepec (I).— Oaxaca: Santo Domingo (4).— Vera Cruz:

Tuxtla(l); Mirador (1).— Morelos (3).— Old Providence Island

(5) —Jamaica, various places (9).— San Domingo (1).— Porto Rico,

various places (23).— St. Kitts Island (l).-47 skulls, from all the

localities enumerated.

Range.—GentT&X America and S. Mexico, as far north as Morelos,

and exclusive of Yucatan ; St, Andrew's and Old Providence

Islands; Jamaica, San Domingo, Porto Rico, as far east as

St. Kitts.

Leach's A. jamaicensis, 1821.— The probable type, the ^skm

(unreoistered) of an adult individiial from Jamaica ("«" m
Dobson's Catalogue, p. 520), with skull (" q' "), is in the British

Museum. . -r, •.• 1

Leach's MadaUeus leioisii, 1821.— The type, m the British

Museum (skin, with skull ; unregistered ;
"6" in Dobson's Cata-

loo-ue, p. 520), is a very young A. j. jamaicensis, sent from

Jamaica by W. Lewis. The peculiarities which led Leach to

regard it as a distinct species (and genus) are due to the

immaturity of the individual.

Gosse'sA. carpolegus, 1851.— Based on a S ad., obtained by

Gosse at Content, Jamaica, preserved in alcohol; Brit. Mas.

no. 47.12.27.13. Indistinguishable from J^e&c\\'ii A. jamaicensis.

The Bat now called Ariteus achradojMlus was described by Gosse

under three names -.—A. jamaicensis Leach (of which he had only

Horsfield's description in Zool. Journ. iii. (1828) p. 238 for com-

parison), A. achradojMlus Gosse, and A. sulphareus Gos^e (light

phase); the trwQ A. jamaicensis Leach he described under a new

name, A. carjjolegus Gosse.

Cope's Dermanura eva, 1889.— Founded on two adult males,

from the island of St. Martins, West Indies, now in the collection

of the Academy of Natural Sciences, Philadelphia. They were

stated by Cope to have f molars only, and therefore referred by

him to "the " genus " Dermanura ;
the rest of the description

^ (Hp tubercles, nose leaves, ears, interfemoral, fur, colour, dimen-

sions) is that of an ordinary A. j. jamaicensis; forearm 59,

tibia 21, foot 17 mm. ; no description nor measurements of

the skull.— The types were re-examined by Rehn, in 1900 1,

* ITS N M nos.— 8671 (9387), 11187, 13220 (37912), 14305, 14410, 14412-13,

14415 14753 (37811), 16332 (23360), 53063, 64482-83,70431, 70453,73225,73265,

s^on' 86089-84 86310-15, 86349, 86352-53, 86392-93, 96182, 100192, 100199,

100202 100'''04 i02458, 108025, 108232, 108234, 108236, 108238-39, 108242, 110939,

II2SJ 112124, 112131-34, 112136-37, 113442, 113927-29, 114038, 122430-32,

133042-45 133050,133052-54,147135-36.

t JaraesA G. Rehn, " Notes on Cliivopteva," Proc. Ac. Nat. Sci. Pliilad., Dec. 1900,

pp. 758-59 (9 Feb. 1901).
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who, on extracting the skull of one of the specimens, found it to

have I molars ; thus the only difference between D. eva and
A . j . jamaicensis to be derived from Cope's description proves to

be imaginary. According to liehn, the skull measures 27'6 mm.
(total length), the zygomatic width 17, the forearm 62, tibia 24,

foot 14, measurements which fall completely within the limits of

A. j. jamaicensis. Cope found the interfemoral "notched to a

line opposite the middle of the tibia " ; Rehn writes that it is

" of ranch greater expan.se than either [in] perspiciUahis or

planirostris," and this is evidently his only reason to keep
" D. eva " separate ; but there is in this respect a very great

individxial variation: in 7 spirit- specimens of A. j. jaonaicensis

from Jamaica the length of the intei'femoral, measured in the

middle line, varies between 11 "2 and 19 mm. ; a similar variation

is found in specimens of A . j. jamaicensis from other places, as well

as in other races of the species. A. j. jamaicensis occurs west

of tSt. Martins (Porto Rico) and east of St. Martins (St. Kitts),

so that also from this point of view there is not much proba-

bility that St. Martins individuals differ from the true A. j.

jamaicensis.

J. A. Allen's ^4. coryl, 1890. —Based on a single specimen, taken

on St. Andrew's Island, Caribbean Sea, Feb. 12, 1887, by one of

Mr. C. B. Cory's collectors. It was described by Allen (I. s. c.)

as a distinct species on account of its colour :
—" General color

above dark seal brown (brownish black), but very little lighter

at the base than at the surface ; no trace of white streaks on the

face." Forearm " 50*1 mm." {sic); third metacarpal "56 mm."
(or " 55 mm.," see p. 171 of Allen's paper).

There are three skins of '' A. coryV in the British Museum,
from the same island as the type specimen, taken by the same
collector, on the same date. Their coloration is as described by
Allen, but on examination of their teeth they prove to be

youngish, though full-grown, individuals (teeth perfectly un-

worn) ; this accounts sufficiently for tlieir dark coloration, which

is indistinguishable from that of youngish specimens of A. j.

jamaicensis from Jamaica, Porto Rico, S. Mexico, &c. (and of

any other race of A. jamaicensis, the South American forms not

excluded). The absence of facial stripes is due, partly to the

fact that St. Andrew's individuals belong to the northern gi-oup

of races of A . jamaicensis, in which these stripes are generally

wanting or but faintly developed
;

partly to the fact that the

individuals obtained by Cory are young adults, in which the

facial stripes ai-e generally wanting or still more faintly indicated

than in specimens of more advanced age. —Allen's measurement
of the forearm, viz. 50*1 mm., is incorrect, and the explanation of

the error is no doubt this : in the three British Museum speci-

mens the proximal part of the radius has been cut away by the

taxidermist
;

presumably the same is the case in Allen's specimen,

since it is from the same collector and place ; the true length of

the forearm, judging from the length of the metacarpals, would

be about 60 mm., as in an average A. j, jamaicensis. —On p. 171
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of the paper quoted above, Allen writes tliat " A. coryV' " differs

greatly from all others [all other forms of the '^ perspiciUalus''''

section] in colour and in the distribution of the fur on the

forearms, which on the dorsal surface extends densely in a broad

band along the humeri and over about the proximal thii'd of the

forearm bones.'' There must be some mistake here ; the distribu-

tion of the fur on the forearm in St. Andrew's specimens is as

described by Allen, but so it is also in all other individuals of

A. j. ja'inaice7isiSj from any place, I have seen, and, in fact, in all

other races of A . j. jamaicensis.

J. A. Alien s A . insularis, 1904. —Type locality : St. Kitts, West
Indies. '' Based on a single alcoholic specimen, a very old male,

in excellent preservation, but with the skull badly broken. In
external measurements it agrees very well with. A. jamaicensis,

The skidl, however, in A. insularis is much larger than

in A. jamaicensis, the width across m--m" being 1 mm. (about

one tenth) greater, and the rostrum at the base of the canines is

also a millimetre Avider, or about one eighth wider. This indi-

cates a. much larger and more massive skull than in A . jamai-
censis, while the external measurements are about the same."
" Dorsal surface pale reddish brown, paler below ; membranes
pale brown ; no head stripes." Width of skull across m" 1 3

;

width at base of canines 8'6 ; upper tooth-row (c-m^) 11 ; lower

tooth-row 11 ; forearm 61 ; third metacarpal 58 mm.
The specimen described by Allen is, in certain respects, a little

above the average size, but all the measurements recoi'ded fall

quite within the limits of individual variation reached hjA.j.
jamaicensis ; the specimen is matched, or surpassed, by a good
number of A. j. jamaicensis from many different places. The
measurement of the lower tooth-row must have been taken from
the front of the canine to the back of m^, not to the back

of my (or it would be greater than, not the game as, that of

the upper row, from c to m"). The measurement of the second

phalanx of the third digit, stated to be 40 mm., is obviously

wrong. The light colour of the fur is due to the specimen being,

as said by Allen, " very old." The absence of facial stripes is a

common feature in A . j. jamaicensis. —An example from St. Kitts

examined by me (U.S. IST. M. no. 110939) is in every respect

(external characters, skull, teeth) indistinguishable from A. j.

jamaicensis; it shows no approximation to A. j. jwceceps.

ArTIBEUS jamaicensis iEQUATOBIALTS, K. And.

1906. Artiheusjamaicensis (squatorialis Knud Andersen, Ann. & Mag. N. H. (7)

xviii. p. 421 (1 Dec. 1906). —Tj'pe locality : Zaruma, S. Ecuador.

Diagnosis. —Similar to A. j. jamaicensis, but skull, teeth, and
external dimensions averaging somewhat larger. Total length

of skull, to front of canines, 28'8-30 mm. (average 29-7); zygo-

matic width 18*2-18'5 mm. (average 18"3); maxillary tooth-row
10-8-11-2 mm. (11-0); forearm 60-8-66 mm. (62-9).
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General characters. —The angular emargination in the posterioi-

margin of nr, between cusps 5 and 7, is generally as well marked
as in any A. 'planirostris, sometimes reduced in size or almost
obliterated. The coloration of the fur is, in the only adult

individual available with quite unworn teeth, of the dark type, in

more aged specimens often light. The supi-aorbital stripes are

sometimes well marked ; the infi'aorbital stripes in all specimens
examined undeveloped or faint.

A. j. (equator ialis and jamaicensis. —The skull of A.j. cequa-

iorialis averages larger, and especially broader, than in A. j.

jamaicensis, the zygomatic width being 18"3 mm., as against 17"4

in jamaicensis, the maxillary width (externally, across m^) 13'6,

against 12'6, the width across the cingulum of the upper canines
8'9, against 8"1

; the teeth are a little larger, the maxillary
tooth-row being ll'O mm., against 10'3. In all these respects

A.j. cequatorialis is as much larger than A. j. jamaicensis as this

Measurements of A.. \. jamaicensis and seqiiatorialis.

Skull, total length, to front of c . .

.

„ mastoid width

„ width of brain-case

„ zj'gomatic width

„ raaxillarj' width across m^
„ across cingula of canines...

Mandible, to front of ine

Upper teeth, c-m-
Lower teeth, c-nij

Ear-conch, length, inner margin ,

„ length, outer margin

„ width
Tragus, length
Lancet, length

„ width
Horseshoe, width
Forearm
PoUex
3rd metacarpal
IIP
IIP
IIP
4th metacarpal
IVi
IV2
oth metacarpal
VI
V2
Interfemoral
Lower leg

Foot, withclaws
Calcar

A. j. jamaicensis.
95 adults,

65 skulls.

MiN. Max. Med.

mm.
27
14-2

12
16-2

12
7-7

18-8

9-8

10-5

13-8

19-7

13-5

6
8-2

6
6-5

56'o

13
50.

15-8

26
13-7

49
13-8

16
51
10-8

127
11

21
14-2

5-2

mm.
29-2

161
13-3

18-2

13-7

9-1

20-7

11
11-8

16
22"2

16
7"7

10-8

7-8

8-5

65
15-7

61
20
32-8

17-8

59-8

17-2

21-5

62-5

13-8

17
19
24-2

17-7

7-8

mm.
28-3

15-1

7
9-6

6-8

7-6

60-1

14-2

53-7

17-3

28-8

15"6

52-9

15-2

19

547
11-9

14-5

15-5

22-8

16-1

6-5

A.j. (equatorialis.

7 adults,

6 skulls.

MiN. Max. Med.

mm.
28-8

15-2

127
!

12-8

17-4
1

18-2

12-6 13-3

8-1
I

8-3

19-5
I

20-3

10-3
I

10-8

11-1 11-8

14-8 15
21-3 227
14-3 14-8

7-2

9-8

7-4

8-5

60-8

14
54-5

177
30-3

16-2

537
15-8

19-8

64"5

12
14-2

17-5

22-8

16

7

mm.
30
16-2

13-5

18-5

14
9-2

21-5

11-2

12-6

15-8

23-5

157
7-5

11
7-5

9

66
15-2

59-5

19-3

33
17-8

57-2

17-2

22
597
13-2

17-2

18-5

26
17

8

mm.
297
15-8

13-1

18-3

13-6

8-9

211
11
12-1

62-9

14-4

56-9

18-4

30-9

16-9

55'4

16-6

19-9

57-2

12-8

15-4

24-1

16-8

7-2

Proc. Zool. See—1908, No. XVIII.
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latter is larger than A. j. parvipes. The forearm and metacarpals

average 2*5 to 3 mm. longer than in A . j . jamaiceiisis ; thus, also

in external dimensions it bears much the same relation to A. j.

jamaicensis and yucatanicibs , as these latter to A. j. parvipes.

For further details see the tables of measurements pp. 271 and
284.

Geographically there is, in the series of jamaicensis and cequa-

torialis available, a break between the former and the latter. I

have had no specimen of jamaicensis from any place south of

Panama (Colon), and none of cequatorialis north of S. Colombia
(Cali) ; but there cannot be much doubt that further investiga-

tions will fill up this gap, so that there, also geographically, will

prove to be a perfect transition between A .j. jamaicensis and its

southern representative, A . j. cequatorialis.

Specimens examined. —9 specimens (8 skins) and 8 skulls, from
the following localities :

—

British Museum : —Zaruma, S. Ecuador (6). Cali, S. Colombia

(2). —7 skulls, representing both localities.

U.S. National Museum*: —Corondelet, N. Ecuador (1, with

skull).

Range. —As yet known only from the region between Zaruma,
S. Ecuador, and Cali, S. Colombia.

Artibeus jamaicensis lituratus Licht.

1801. Chatwe-souris premiere ou CJiauve-souris olscnre et rayee, Azara, Essais

sur I'histoire naturelle des Quadrupedes de la province du Paraguay, ii.

pp. 269-70.— Paraguay.

1815. Fliyllostomus lituratus Illiger, Abh. Akad. Berlin, 28 Feb. 1811 (issued

1815), p. 109. —Nomen nudum.
1823. Pliyllostomus litiiratus 111., Licbtenstein, Verz. Doubl. Berlin. Mus. p. 3.

—

Brazil.

1826. ? Phyllostoma superciliatum Wied, Beitr. Naturg. Bras. ii. pp. 200-202.

—

Type locality ; Rio de Janeiro.

1830. Fhyllostoma superciliatum Wied, Eengger, Naturg. Saugeth. Paraguay,

pp. 74-75. —Paraguay.

1840. Fhyllostoma perspicillatum (partim, not L.) Wagner, Schreber's Saugtliiere,

Suppl. i. pp. 403-5. —Spix's type of " Fh. planirostre " compared with
Spix's specimens of A.J. lituratus.

1878. Artibetis perspicillatus (partim, not L.) Dobson, Cat. Chir. Brit. Mus.
pp. 519-20. —Brazil, Bolivia, Colombia.

1878. Artibeus c/randis Dohson {ivom Gmy's MS.), op. cit. p. 250, specimen k^. —
Nomennudum.

1892. Artohius ferspicillatus (not L.) Winge, Jordfundne og nulevende Flagermus
fra Lagoa Santa, Minas Geraes, Brasilien ; E Museo Lundii, ii. pt. 1, p. 10,

pi. i. fig. 13. —Minas Geraes.

1900. Artibeus lituratus Licht., Thomas, Ann. Mus. Civ. Genova (2) xx. p. 547
(4 July, 1900).— Parana.

1901. Artibeus jamaicensis Leach, Thomas, Ann. & Mag. N. H. (7) viii. p. 192
(Sept. 1901).— Para.

1901.^r^/ie/(s litiiratus Licht., Thomas, Ann. & Mag. N. H. (7) viii. p. 441 (Nov.
1901).— Paraguay.

1904. Artibeus rusbyi J. A. Allen, Bull. Am. Mus. N. H. xx. Art. 20, pp. 230-31 (29

June, 1904). —Type localitj' : Yuugas, " Peru " (probabl3' a slip for Bolivia).

Diagnosis. —In all essential re.spects similar to ^.j/. jamaicensis,

bxit considerably larger. Total length of skull 30"5-34 mm.

* U.S. N. M. no. 113363.
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(average 32-2); zygomatic width 18-8-20-2 mm, (average 19-4);

maxillary tooth-row 10*7-12-2 mm. (11'7); forearm 64-73-5 mm.
(70-2J.

General characters. —This is the first of the three very closely

related southern ra.ces of A. jamaicensis described in this paper.

The southern group {A. j. Iitu7'atus, j^nlniarum, prceceps) differs

from the northern (^4. j.parvi2)es, yucatanicus, jamaicensis, cequa-

torialls) chiefly in the following points :

—

The angular notch in the posterior margin of m-, between its

cusps 5 and 7, is rather rarely as well marked as in A. plani-

rosiris
;

generally (in about 90 p. ct. of 68 skulls examined) it is

either noticeably reduced or completely filled up ; in the latter

case the bulk of m" has been increased by an area more or less

corresponding to that of the missing m^ By advancing age the

sagittal crest of the skull is produced considerably forward, the
supraorbital ridges directed almost straightly outward, the post-

orbital and anteorbital processes conspicuously developed, —as

described in detail and figured on p. 248. The dimensions are,

generally, in every respect lai-ger, sometimes (especially in

A.j. liturat'us a,nd 2}cdviaruvi) considerably larger. The colour in

full-grown individuals with unworn or practically unworn teeth

is, most often, of the dark type, rather often, however, light ; at

a higher age the majority of individuals are light-coloured. The
supraorbital stripes are, as a rule, well marked, often veiy strong,

rather rarely faint or obsolete ; tlie infraoi'bital stripes not rarely

well developed.

A.j. lituratus, javiaicensis, and cequatorialis. —There is very
rarely any difliculty in (\i&c\-imvaa,t\i\g A . j . Iitu7'atus from A.j.
jamaicensis. The skull averages almost 4 mm. (14 p. ct.) longer,

and l"5-2 mm. (14 p. ct.) broader, the tooth-rows 1*4-1 '7 mm.
(about 14 p. c;t.) longer than in A.j. jamaicensis ; the forearm and
metacarpals average nearly 10 mm. (16-18 p. ct.) longer. Even
the very smallest individuals of A. j. litttratus have, almost always,

the skull and teeth in some direction or other more heavily built

than in the largest individuals of A. j. jamaicensis. When,
further, it is taken into consideration that there is absolutely no
overlapping of the geographical areas occupied by these two races, a
confusion becomes practically impossible.

A.j. cequatorialis is generally a little larger than A.j. jamai-
censis, and, consequently, comes a little nearer to A.j. lituratus

in size ; but the average difierence between ceqitatorialis and
lituratus is still very great, the absolute difference as a rule well

marked. A. j. lituratus extends into the area inhabited by
A.j. mquatorialis, but individuals which cannot be referred with
certainty to either the one or the other form seem, even in the
region common to both, to be very rare.

A . j. lituratus cannot be separated as a distinct species. First,

individuals do occur, though rarely, that cannot, by their characters

alone (i. e. apart from their habitat), be discriminated with cer-

tainty from some individuals of A. j. cequatorialis a,nd jamaicensis
;

18*
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^

second, A. j. jxih)ia7'um and prcecejjs completely over bridge the

gap (if gap it be called) between lituratihs and jamaicensis.

On the difference between A . j. liticratus and jjcobnaritm see

this latter form.

Specimeiis examined. —54 specimens (42 skins) and 42 skulls,

from the following localities :

—

British Museum: —Paraguay: Sapucay (7); Asuncion (1).

—

Sta. Catharina (1). —Parana : Morretes, Serra do Mar, 10 m. (5) ;

Palmeira (1). —S. Paulo: Cruzeiro, 530 m. (5). —Minas Geraes :

Sete Lagoas (1). —Bahia ; Samarao, 300 m. (2). —Para (2).

—

" Brazil " or uncertain localities (6). —Colombia : Cali (4) ; Bogota

region, variovis places (4) ;
" Colombia" (2). —36 skulls, from all

the localities enumerated.

U.S. National Museum*: Paraguay: Sapucay and VillaK.ica(9).

—Sta. Catharina (1). —IST. Ecuador : Pambilar (1). —S. Colombia:

Cali (2). —6 skulls, representing all these localities.

Range. —Paraguay, Brazil, Ecuador, S. and Central Colombia.

Linne's Vespertilio 2JS'^spicillafAis, 1758 t. —As pointed out by
Oldfield Thomas in 1892 and 1901 +, Linne's V. perspicillatus was
based primarily on Seba's " Vespertilio Aimericamis vulgaris "

§,

which is the bat commonly called CaroUia brevicauda.

Schreber's V. perspicillatus ||
is probably also CaroUia ; the

presence of a tail ("ganz in die Schwanzhaut eingeschlossen, und
so kurz, dass er noch nicht an die Halfte ihrer Mitte reicht ")
excludes at all events the genus Artibeus.

Geoffroy's Phyllostoma iJersjncillatum ^ from Guiana is eithBr

A. planirostris or one of the large races of A. jamaicensis, which
of these two species cannot be decided from the description. The
species commonly brought by collectors from Guiana is A. plani-

rostris ; if Geoffroy's bat is an A . jcimaicensis, it is the only recoixl

known to me of this species from Guiana. The figure has the

front of the horseshoe completely confluent with the integument

of the muzzle.

Wagner's desciiption of ^^ Phyllostoma perspicillatum" (184:0,

I. s. c.) was based on Spix's type of Ph. planirostre and two speci-

mens of A. jamaice^isis Uturatus, all of which had been obtained

by Spix at Bahia and were by Wagner taken to be " types " of

Ph. planirostre ; see pp. 238-239 of this paper.

Dobson's Artibeus persp>iciUatus (1878, I. s. c.) is the species

hei'e called A . jamaicensis.

Azara's Chaitve-soibris premiere, 1801. —In 1901**, Oldfield

* U.S. N. M. nos. 105587, 105625-26, 113362, 113364-65, 115065, 121445, 121447,

121466-67, 121469, 122139.

t Syst. Nat. ed. 10, i. p. 31 (1758).

X Thomas, P. Z. S. 1892, p. 315; Ann. & Mag. N. H. (7) viii. p. 192 (Sept. 1901).

§ Seba, Thesaurus, i. p. 90, pi. Iv. fig. 2 (1734).

II
Schreber, Saugthiere, i. pp. 160-61, pi. xlvi. a (1775).

•f"
Geoffi-oy, Ann. Mus. d'Hist. Nat. xv. pp. 176-77, 186, pi. xi, upper right figure

(1810).
** Thomas. Ann. & Mag. N. H. (7) viii. pp. 441, 443 (Nov. 1901).
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Thomas called attention to the identity of Azara's " Ohauvesouris
premiere ou Ohauve-souris obscure et rayee " with Lichtenstein's

Fhyllostoinus litioratus. The essence of Azara's description

(Azara did not see this bat, but copied the description from manu-
script notes by ISToseda) is this : the " Ohauve-souris premiere

"

is a bat, (1) of large size (length 110 mm., expanse 525 mm.),

(2) with no tail, (3) with a white stripe from the nose to the ear,

and (4) inhabiting Paraguay. A . j. liticraiics is the only tailless

bat of this size known from Pai'aguay.

Lichtenstein's Phyllostomus lituratics, 1823. —Based, without

description, on Azai'a's " Chauve souris obscure et rayee." As the

identity of Azara's bat is unquestionable, the name liticratus is

technically valid.

Maximilian of Wied's Phyllostoma superciliatuin, 1826. —Based

on a single sjDecimen found dead and much decomposed " bei der

Fazenda von Tapebugu .... nordlich von Oabo Frio zwischen den
Fliissen S. Joao und Macahe," i. e. in the province of Rio de

Janeiro. The author placed this bat (" Der Vampyr mit weissem
Augenstreif ") in a section of ^^ Fhyllostoma" headed " Unbe-
stimmte Arten, deren Gebiss nicht untersucht werden konnte,

welches aber wahrscheinlich mit dem der vorhergehenden Ab-
theilung iibereinstimmt "

; the preceding section has 4 " Backen-
zahne " (i. e. |- molars). The statement is, of course, without any
value, as the authoi- admits it to be mere conjecture. In the rest

of the extremely vague description there is nothing which prevents

the identification of Fh. superciliatum Avith A. j. lituratics.

Rengger's "PA. superciliatum Wied," from " Jhu," Paraguay,

is no doubt A.j. litttratios. His specimen had no "weisse Spitzen

der Fliigelhaut " ; but the amount of white at the tip of the wing
(region of third, or second and third, phalanx of third digit) is

individually very variable ; examples occur in which it is but
slightly indicated (very restiicted, and clouded with dai-k colour).

Dobson's (Gray's) A. grandis, 1878. —The name ^' At^tibeus

grandis" quoted in Dobson's Catalogue from a manuscript label

by Gi-ay, but apparently never published by this latter author,

refei's to an unregistered spirit- specimen in the British Museum,
an adult male without history; maxillary tooth-row 12 mm.,
forearm 70"8 mm. The specimen is indistinguishable from an
ordinary A . j. lituratics.

J. A. Allen's xt. ricshyi, 1904. —̂Based on the skin and skull of an
individual from Yungas, Bolivia*, 6000 feet. A. rushyi is stated,

by Allen, to be "nearly related to A. palmarum of Trinidad and
adjoining parts of north-eastern South America, but differs in the

* Allen writes, " Yungas, Peru " [i. e. the coast region round Trujillo, N.W.
Peru] ; but the specimen made by Allen, in 1904, the type of A. rushyi had been
mentioned, by the same author, on two previous occasions (Bull. Am. Mus. N. H.
iii. (1890) pp. 170 & 172, and ix. (1897) p. 16) as being from "Yungas, Bolivia"

[j. e. the eastern slopes of the Bolivian Cordilleras to the Amazonian plains]. I take

the latter to be correct, but whether my conjecture is right or wrong is, for the

identification of A, rushyi, of no consequence.
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lower, less convex, and more spreading brain-case, broader palate

and heavier dentition, the upper tooth-row (canine and molar-
premolar series) having a length of 11-5 mm. against 10-2 in

A . jxchnarum ; also in more prominent face stripes and darkei'

coloration." Forearm 71 mm. ; third metacarpal 69 mm.
I have had no adnlt specimen of the Artibeus jamaicensis

section from Bolivia*, but nine from Ecuador, S. and Central
Colombia ; they accord in every respect with Allen's description

of A. rusb't/i, being at the same time perfectly indistinguishable
from A. j. lituratus. Allen gives as length of the maxillaiy tooth-

row in his single specimen of A. rusbyi 11-5 mm., as against 10'2

in " A. 'palmarum" ; in so far he had good reason to separate the
former. But in 6 skulls of adult individuals of A . i . lituratus

from the type locality, viz. Paraguay, the average length of the
maxillary tooth-row is 11 -6 mm. ; in 19 adult skulls of the same
race from various localities in Brazil 11-7 mm. ; thus precisely as
in the type of A. rusbyi. —The explanation, why Allen regarded
A. rusbyi as an undescribed species, is evidently this: Allen
compared A. ribsbyi not with a series of A. j. lituratus from
Paraguay or Brazil, but with an xmusually small-toothed A. j.

palmaru7n. I have examined 28 skulls of A. j. palmar um, and
10-2 mm., given by Allen as the length of the upper tooth-row
in this form, is precisely the actual minimum in the whole series.

Allen found the skull of A. rusbyi "lower" (less convex, &c.)

than in palmarum ; it only mea.ns that the skull of the type
of A. rusbyi is in the adolescent stage, whereas the skull (or

skulls) of p)almarihm with which he compai'ed it must have been
in the stage characteristic of adult and aged individuals ; that
these differences in the shape of the skull ai'e dependent on
age has been pointed out elsewhere in this paper (p. 248, text-

figs. 50, 51). The colour characters mentioned by Allen are
of no taxonomic value ; individuals of lituratus and palmarum
may be dark or light, their facial stripes strong or obsolete

;

these variations are pai-tly dependent on age, partly pui'ely

individual.

In the table of measurements below, p. 277, I have arranged
the adult specimens of A. j. lituratus in three sections according
to their geographical habitat, viz. Paraguay, Brazil, and Ecuador-
Central Colombia. In each of these sections are given the abso-
lute minimum and maximum and the average, chiefly in order to
show that individuals from these three regions are in every
respect identical in size, i. e. vary within the same limits. It
will be noticed that the average measurements of skulls (including
teeth) fi-om the three regions are perfectly alike ; that averages
of external measui-ements of individuals from Pai-aguay and
Brazil are alike; and that the actual measurements of skulls,

teeth, and external dimensions, within all these categories are

* Specimen "*i" in Dobson's Catalogue (p. 520), stated to be from Bolivia and
"adult," is quite young; the correctness of the locality is questionable.
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practicall)^ alike, when due consideration is taken of the fact that

the number of individuals examined from each i-egion is not the

same. The external average measurements of the nine individuals

fi-om Ecuador, S. and Central Colombia, are somewhat larger

than in the two other sections, but there is no I'easonable doubt

that this is quite accidental ; in Paraguay individuals the dif-

ference between the absolute maximum and minimum of the

length of the forearm is 9*5 mm., in the still lai-ger Brazilian

series 11 mm.; so that it is not very likely that in individuals

from Ecuador and Colombia the amount of variation in this respect

should be 4-5 mm. only ; all of these latter individuals evidently

happen to be rather large, none of them representing the mini-

mumsize, and consequently the average, as calculated from this

series, is also above the true normal.

Measurements of Artibeus jamaicensis lituratus.

Skull, total length, to front of c . .

.

„ mastoid width

„ width of brain-case

„ zygomatic width

„ maxillary width across m'
,, across cingula of canines...

Mandible, to front of iuc

Upper teeth, c-m-
Lower teeth, c-ma
Ear-conch, length, inner margin

„ length, outer margin

„ width
Tragus, length

Lancet, length

„ width
Horseshoe, width
Forearm
Pollex

3rd metacarpal
Ill'

IIP
II13

4th metacarpal
IVi
IV-
5th metacarpal
VI
V-
Interfemoral
Lower leg

Foot, with claws
Calcar

Paraguay.

12 adults,

6 skulls.

Brazil

(detailed localities

see p. 274).

20 adults,

19 skulls.

Ecuador,
S. & C. Colombia.

9 adults,

8 skulls.

MiN. Max. Med. Min. Max. Med. 1 Min. Max. Med
mm.
31-5

16-3

13-8

18-8

13-2

8-6

21-2

10-7

11-8

16-7

23
15

7

11

7
8-2

64
16-5

o5"5
18-2

30-8

18
55
17
19

57
12-7

15
18-5

25
17-8

7

mm.
33
17-2

14-2

20
14-7

9-2

23-7

12
13-3

18

26
17

8-8

12
9

9
73-5

17-8

67-5

24-8

40
21-7

667
21
24
70
15-8

19-5

21-5

27-8

20-5

10

mm.
32-1

16-9

141
19-2

14-1

9
22-3

11-6

12-6

17-3

24
16-1

7-8

11-3

8-1

8-8

70-4

17-1

63-9

21-9

36-1

19
62-5

18-6

22-5

65-1

14-4

17-6

20
26-2

18-7

mm.
30-5

16-8

13-8

18-8

13-6

8-8

21-7

10-8

12"2

16-5

22-5

15
7-2

10-8

7

8

65
15'5

58-2

192
32-5

16-8

56-8

17
19-8

58
13
15
15
24-3

17

mm.
34
18
15
20-2

15-2

10
23-5

12-2

137
17-8

24
17

7-8

11-5

8-5

9-5

76
18
69
25
41
21-2

67
20-8

25-2

70
16
197
20
28
20
10

:^

mm.
32-1

17-3

14-1

19-4

14-5

9-3

227
117
12-9

mm.
31-2

16-8

13-8

19-5

13-3

87
22
11-2

12

70-1 70-5

16-61 14-2

637 !

65-5

2r8
';

22
35'5 36'5

18-6
i

18
62-5

]

63
19 \

18-5

22-3
\

22-2

64-4! 65
14-4. 14-2

17-4
I

17-2

26-9
1

26
18-5 17-2

8-5
1 8

mm.
33
17-5

148
19-6

14-2

97
22-3

12
13

75
17
68-2

24-5

41

21

67
21
25
70
16
20

27
20
10

mm.
32
17-3

14
19-4

13-9

9
22-2

11-5

12-5

73-3

16-4

66-5

23-2

38-5

19-3

65-2

197
23-9

67-9

16-6

18-8

267
18-3
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Artibeus jamaicensis palmakum All. & Chapm.

1878. Artibeus perspicillatus (pavtim, not L.) Dobson, Cat. Chir. Brit. Mus.
pp. 519-20, specimens n, p, r, s, t, v, y, s. —Venezuela, Costa Rica,

Guatemala.
1893. Artibeus perspicillatus (not L.) Thomas, Journ. Trinidad Field Nat. Club,

i. no. 7, p. 6 (April 1893).— Trinidad.

1893. Artibeus sp. n., J. A. Allen & Chapman, Bull. Am. Mus. N. H. v. Art. 13,

p. 208 (21 Sept. 1893).— Trinidad.

1897. Artibeus palmarum J. A. Allen & Chapman, Bull. Am. Mus. N. H. ix.

Art. 2, p. 16 (26 Feb. 1897).— Type locality: Trinidad.

1897. Artibeus intej-medms J. A. Allen, Bull. Am. Mus. N. H. ix. Art. 3, pp. 33-

34 (11 March, 1897). —Type locality : San Jos(5, Costa Rica.

1899. Artibeus femurvillosum. Outram Bangs, Proc. New Engl. Zool. Club, i.

pp. 73-74 (24 Nov. 1899). —Tj^pe locality: Santa Marta, Colombia.

1900. Artibeus pahnarum All. & Chapm., J. A. Allen, Bull. Am. Mus. N. H. xiii.

Art. 8, p. 89 (12 May, 1900).— Santa Marta, Colombia.
1901. Artibeus pahnarum All. & Chapm., Robinson & Lyon, Proc. U.S. Nat. Mus.

xxiv. pp. 148-49. —La Guaira, Venezuela (specimens examined).

1902. Artibeus intermedius All. (partim), Outram Bangs, Bvill. Mus. Comp. Zool.

xxxix. no. 2, p. 50 (April 1902). —Bogava, Chiriqui (the larger specimen

recorded bj^ the author).

Diagnosis. —Precisely similar to A. j. lituratus, but skull and
teeth averaging slightly smaller.

General characters. —As in A. j. lituratus the notch in the

hinder margin of m^ is comparatively rarely (in 10 p. ct. of the

skulls examined) as distinct as in A. jylanirostris, in the large

majority either noticeably reduced in size or quite filled up. The
skull is subject to the same modifications depending on age (text-

figs. 50, 51, on p. 248). The light colour type is predominant,

especially in aged individuals, but common also in adults with

unworn teeth. The supraorbital stripes are as a rule, the infra-

orbital stripes often, well developed.

A. j. pahnarum and liturat^ls. —Externally A. j. pahnarum is

indistinguishable from A. j. Iitu7xitus ; there is no sti'uctural

difference in any respect ; the dimensions vary within the same
limits, and even the average dimensions are practically quite the

same. But there is a small average difference in the size of the

skull and teeth : —the length of the skull averages 1"3 mm. (only

about 4 ji. ct. !) shorter, the width of the skull from 0'4 to 0-9 mm.
narrower, the maxillary tooth-row 0'7 mm. shorter.

I should not have tried to keep this form separate from A. j.

lituratus, if the name pahnarum had not been available. The
separation is artificial rather than natural ; the trifling average

diflFerence pointed out above will, I believe, hold good also for

much more extensive series of both forms ; but it is a matter of

fact that in the large majoiity of cases A. j. pahnartiTn cannot

practically be discriminated from liturattts.

A.j. lituratus saiA pahnarutn taken together (and as mentioned
above it would be both more natural and more convenient to

unite the two " forms") are distributed from S. Brazil to S. Mexico,

including the coast islands of Trinidad and St. Vincent, but

excluding the whole of the West Indies proper.

In Central America and S. Mexico A.j. joahnanom meets the

considerably smaller -rl. J. Jamcw'ce^ms. There is no doubt what-
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ever that the latter race is the truly indigenous form in the

region north of Panama, and that A. j. palmarum is a late

intruder from south into the same region. This point will be

further discussed in the "General Remarks," below p. 317.

Size. —In the table of measurements p. 282, the specimens

examined have been arranged in four sections, viz. individuals

from (1) Venezuela, (2) Trinidad and St. Vincent Islands,

(3) Central America, and (4) S. Mexico. The table shows that

measm-ements of individuals from these four areas are identical.

The four specimens from S. Mexico (Oaxaca, Vera Cruz, Jalisco)

do not show the extremes of individual variation in size ; hence
the average measurements are not given.

Sjjecimens examined. —47 specimens (26 skins) and 32 skulls,

from the following localities :

—

British Museum : —Trinidad (4). —St. Vincent Island (1).

—

Venezuela : Caripe (1) ; Tachira (1) ;
" Venezuela " (1). —Panama :

Bogava, Chiiiqui, 250 m. (4). —Costa Rica : San Jose (3) ; Los
Cuadros, S. Pedro (1) ; Costa Rica (2). —Nicaragua: Matagalpa

(1). —Guatemala: Dueiias (4) ; Cahaban(l). —"Central America"
(1). —Jalisco : Huajimic, Tepic (1). —18 skulls, from all the localities

enumerated.

U.S. National Museum* : —Trinidad (1). —Venezuela: Macuto,
La Guaira (12). —Costa Rica : San Jose (3). —Nicaragua : Escon-
dido River, 50 miles from Bluefields (1). —Guatemala: Peten (1).

—Oaxaca: Santo Domingo (2). —Vera Cruz: Mirador (1). —14
skulls, representing all these localities.

Range. —Venezuela, including Trinidad and St. Vincent Islands,

through Central America, to Vera Cruz and Jalisco, Mexico.

Allen and Chapman's A. palmarum, 1897. —In 1893 (l.s.c),

Allen and Chapman recorded an ''Artiheus sp. nov.V (skin with-

out skull) from Trinidad ; it differed " in coloration and in the

distribution of the fur on the wing-membranes from any of

the currently recognised species of Artiheus ;" forearm 63, third

metacarpal 61, tibia 25*4 mm.; "color above and below light

bi'own, much lighter on the head and anterior half of the body,

the hairs nowhei'e tipped with gray ; a broad white stripe above
and a faint whitish line below each eye."

The same specimen, together with six others, also from Trinidad,

formed, in 1897 {l.s.c), the basis for Allen and Chapman's
A. palma7-um: —" Fi-om true Artiheus perspicillatus" the authors

wi'ite, " the present species differs notably in colour, particularly

in the presence of two prominent broad white head stripes, and
two narrower and shoi'ter whitish cheek stripes. It is also very

much larger, the forearm measuring 68 mm. against 56 in true

persjjlcillatus, with all the other dimensions proportionately

larger. The skull is much more massive, at least one-third

* U.S. N. M. uos.:— 6973 (37809), 7222, 13778, 13809 (37551), 51571, 73257-58,

101331, 102843, 102845-46, 102855-56, 102860-62, 102873-74, 102877, 102879,
103964.
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larger in general bulk, and about one- sixth larger in linear

measurements." Forearm of type 68, third metacarpal 64

;

length of skull 31, zygomatic width 19 mm.
Later on, in 1900 (l.s.c), A. palmm'uin was recorded by Allen

from Bonda, Santa Marta region, Colombia, and Cali, S. Colombia;

in 1901 {I. s. c), by Robinson and Lyon from La Guaira,

Venezuela.

To understand what led Allen and Chapman to separate

A. pahnarwm as a distinct species the following must be borne in

mind : —Allen and Chapman identified Linne's Vespertilio per-

sjjicillatus (1758) with the bat later on (1822) described by Leach,

on the basis of a Jamaica specimen, as Artiheus jamaicensis

(^A. j. jamaicerisis of the present paper)* ; having found that the

Trinidad representative of this type of bat differed [to a certain

degree] in size and colour from the Jamaica bat and, consequently,

required a name of its own, they called the Trinidad form
A. palmarimi. In so far all is clear : the Trinidad bat is, in fact,

as a rule distinguishable from the West Indian form. But Allen

and Chapman were mistaken in their identification of Linne's

V. persiyicillatus (Seba's V. Aniericanus vulgaris), which, as

pointed out by Oldfield Thomas, is not Leach's A. jamaicensis,

but the bat commonly called Carollia brevicauda ; further,

although there is a very Avell-marked average difference in

size and colour between Trinidad and Jamaica individuals of

A. jamaicensis, there is absolutely no "hard-and-fast" line

between them, so that they cannot be separated specifically ;

again, the Trinidad (Venezuelan, Colombian) bat comes so ex-

ceedingly near to the common Brazilian foiin of the species that

it, for all practical purposes, is completely indistinguishable from
this latter ; and, last, this Brazilian form had already a name,
viz. A. j. lituratus Licht. —The, infinitesimal average difference

in the size of the skull between A.j. lituratus and A.j. palmarum
is the only reason (if reason it can be jDi'operly called) on the

strength of which the latter can be kej^t separate as a " race."

J. A. Allen's A. ioitermedius, 1897.— Type locality: San Jose,

Costa Rica. According to Allen, A. intermedins is " rather smaller

than A. palmarum," "apparently intermediate between A. pal-

marum and A. persjyicillatus [i. e. A.j. jamaicensis^," but "much
darker, with the head stripes narrower and much less distinct,

and the cheek stripes obsolete" ;
" brain -case narrow and high, the

dorsal outline remarkably convex ;" forearm 65, third metacarpal

57 ; length of skull 29, zygomatic width 19 mm.
A. intermedius was based on two adult and five " nearly full-

grown " young individuals. If Allen had had a larger series of

adults he would have found that the colour characters on which

he laid stress are of no diagnostic importance ; in Costa Rica, as

elsewhere throughout the whole area occw]i\ed hy A . j . lituratus

* Allen & Chapman, Bull. Am. Mus. N. H. i.\. Art. i. pp. 3-5 (23 Feb. 1897).
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and 'palmarimi, some individuals are of the dark, others of the
light coloui' type, some have the sujoerciliary stripes less distinct
or even obsolete, while others (and these the majority, in Costa
Rica and elsewhere) have them well marked or even very strong

;

the infi-aorbital are always less pronounced than the supi-aorbital

stripes ; the colour characters given by Allen must therefoi-e be
left out of consideration when judging the validity of "^J. inter-

medius." —When Allen found the type of A. intermedius "appa-
rently intermediate [in size] between A. pcdmarum und A. per-
sjncillatus" it is only because the specimen happens to be a small-
sized individual ; in the series from the type locality and adjoining-
regions of Central America examined by myself, there are sevei'al

examples as small as (and slightly smaller than) Allen's specimen,
but these represent unquestionably the minima of size ; the other
extreme is shown by the following measui'ements of the forearm :

in two specimens from Chiriqui 70-5 and 72 mm., two from Costa
Rica 71 and 73 mm., two from Nicaragua 71 and 73 mm., three
from Guatemala 70, 72, and 72-5 mm. ; the rest of the individuals
are, of course, intermediate in size between these two extremes.
Thus, also the size-character given by Allen must be dropped.

—

There remains the shape of the skull ; but as pointed out above
(p. 248, text-figs. 50, 51), this " remarkably convex " braih-case
(sagittal crest produced forward, supraorbital ridges directed
almost straightly outward, well developed post- and anteorbital
processes) is an age character in A . j . lituratics and jxilmat-um,
not a specific character

; it is by no means peculiar to Central
American individuals, but occurs, to the same degree, in individuals
from Paraguay, Brazil, Colombia, Venezuela, Trinidad, &c. I have
carefully compared Central American (and Mexican) specimens
with Trinidad and Venezuelan specimens of A. j. jJcdmarum., and
am unable to find any difierence whatever.

In 1902 {I. s. c), Outran! Bangs recorded three "A. intermedius"
from Boj;ava, Chiriqui, one old $ , one youngish c? , and one
youngish 2 j and wrote :

—" The younger specimens are more
sooty, with the facial stripes less well indicated, and have smaller
skulls .... The difference in size is great, and the skulls do not
show the degree of immaturity that one would expect with the
diff'erence in size." The explanation is this : the two youngish
specimens (provided they are really full-grown) were, no doubt,
A . j. jamaicensis, the old female an A . j. pal'i^iariim. It cannot
be too strongly emphasised that Central America and S. Mexico
are inhabited by two forms of A . jamaicensis —the one, and small,
is the truly indigenous race, A . j. jamaicensis, occurring also in
Jamaica, San Domingo, Porto Rico, eastwards at least to St.

Kitts; the other, and larger, is A. j. jxdmarum (or, if preferred,
A.j. lituratiis), which has come from south, —two forms which
till now have been mixed together. As the two races are not
perfectly differentiated " species," one cannot expect them to be
separable in all particular instances ; but many individuals can
be identified at a glance, and whenever the external characters
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leave the identification unsettled, a careful examination of the

skull and teeth will, with rare exceptions, decide the matter. It

is a case parallel to that of Hipposiderris caffer caffer and H. c. cen-

tralis in British and German East Africa *
; two very well marked

modifications of one common type, difiering in size only, and
originally, no doubt, occupying quite separate areas, but the

latter has in the course of time spread over a part of the region

of the former, as has -4. j. jmlmiarum over that of A. j. javiaicensis;

in the one instance as in the other the races are, however, on
careful examination almost always separable, even when found
together on the same spot.

Outram Bangs's A. femurvillosu'm, 1899. —Type locality : La

Measurements of Artibeus jamaicensis palmarum.

Venezuela
(Macuto, Caripe,

Tachira).

15 adults,

10 skulls.

Trinidad, Central America
|

Mexico
St. Vincent I(Panarna,CostaRica, (Vera Cruz,

Island.

4 adults,

3 skulls.

Nicaragua,
Guatemala).
20 adults,

15 skulls.

Jalisco,

Oaxaca).

4 adults,

3 skulls.

MiN. Max. Med.

i mm.
Skull, total length, to front of c . 30

mastoid width
1

16'2

13
17-1

13

mm.
32
17-5

14
20-3

14
9

22-5

11-8

12-7

17-7

24-0

16-3

width of brain-case

„ zygomatic width
„ maxillary width across m^
,, across cingula of canines ... 8'5

Mandible, to front of inc 20-8

Upper teeth, c-m^ 10'5

Lower teeth, c-nig 11-6

Ear-conch, length, inner margin .. 16

„ length, outer margin ... 21
,. width 1-5

Tragus, length 7-8 8'5

Lancet, length 9-8 12
width 7 8-8

Horseshoe, width 8-2 9'8

Forearm ;... 68-2 75-8

Pollex 15 17-7

3rd metacarpal 61-7 685
mi 21 24-8

IIP 31 39-8

IIP 16-8 20-2

4tli metacarpal 59"7 66'5
IVi 17-8 21
IV2 20 24-2

5th metacarpal 61"7 69
VI 12-8 16
V2 15-2 19-8

luterfemoral 17'5 21
Lower leg

|
24 27

Foot, with claws
j

17 19'8

Calcar
;

7-7 10-2

mm.
31
17
14

18-9

13-4

8-9

21-5
I

11-2
I

12-2

lfi-6

23"2

15-5

8

11
7-9

8-9

71
171
64-6

22-8

36-4

18'2

63-3

19-1

22-5

65-8

14-8

17-8

19-2

25-5

18-4

9-1

Min. Max.

mm. mm.
. 31

... 16-2

... 13-8

... 20
14-6

9
22-2

11-8

12-8

18
25
16-5

MiN. Max. Med.

14
8-1

11

12

16
23
16

7
10

7-5

11-7

8-5

8-8 9-2

67-0 72-5

15-2 17-5

60 68
19'2 23-2

33 38-2

17-7 21
58-5 66
17-5 19'2

20-8 24
61-8 68-5

12'8 16
147 19'2

17 18
25 27-5

17-8 19
7-5 9-7

mm.
29-7
15-8

13-6

18
13

8-2

20
10-2

11-7

15-5

21
15'2

7-7

10
7
8-3

64
15
58-8

20
33
17-2

58
17-2

21
59-5

14-2

16-8

17
24
16-5

7-2

mm.
31-8

17-6

14-5

20
14
91

22-6

11-2

12-7

17-3

26
17-7

8
11-5

8-8

9-8

75
16-8

66-5

24
39
20-8

66-2

21-5

25-8

67-3

17
20
22
26-8

20
9

mm.
30'

6

16-8

14
18-9

]3o
8-7

21-4

10-9

12-2

16-7

236
16

7'9

10'7

7-9

8-9

70-6

16-1

63-8

22-4

36-7

18-7

62-6

19
23-3

64-5

14-7

18-3

19-6

25-6

18

* Knud Andersen, Ann. & Mag. N. H. (7) xvii. p. 281 ; March 1906.
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Ooncepcion, Sierra Nevada de Santa Marta, Colombia, 3000 feet.

—̂The essential points in the original description are these :

—

"About the size of A . pahnarum, differing irom. that species in

having but one pair of face stripes (no cheek stripes) .... these

stripes narrow and not very conspicuous. The new species differs

from all others of the genus I have seen in having the upper
surfaces of legs, feet, and interfemoi'al membrane clothed with

short hir. In the allied species these parts are naked." Length
of forearm, metacarpals and phalanges not given by the author

;

it is unnecessary to quote the measurements of the skulls, as they

are precisely as in many A. j. palmaritm. —A. femur villosum

was half a year later (1900, l. s. c.) put down by Allen as a

synonym of "^. pcdmaruni."

The colour characters given by Bangs need no comment ; they

are valueless for diagnostic purposes. The statement that the

upper surfaces of the legs, feet, and interfemoral are naked in
" the allied species," is a mistake; in all the specimens I have
seen of A. jamaicensis, of any race, they are hairy. Thus
nothing is left by which A. femur villosum can be discriminated

from A. j. palmarum.

Artibeus jamaicensis pr^ceps K. And,

1906. Artibetis jamaicensis frmce^s Knud Andersen, Ann. & Mag-. N. H. (7) xviii.

p. 421 (1 Dec. 1906).— Type locality; Guadeloupe, W. I.

Diagnosis. —Similar to A. j. pahnarimi, but forearm and hand
averaging shorter.

A. j. prceceps and palmiarum. —Individuals of A. jamaicensis

from Trinidad and St. Vincent Island are indistinguishable from
the continental A. j. palmarttm (or, if this form is not recognised,

from A.j. lituratus). From the Windward Islands between St.

Vincent and Dominica I have had no specimens. —In Dominica
and Guadeloupe A. j. palmiarum is replaced by the slightly dif-

fering A. j. prmceps. Three skulls of this race are practically

almost indistinguishable from the ordinary palmarum skull ; they
show a tendency to go slighty below the minimum size in the

large number of palmarum skulls examined, so that there can
scarcely be any doubt that, in a more extensive series, skulls of

prceceps will prove to average a little more slenderly bviilt. The
teeth will probably also average slightly smaller. There is a
similar indication of a decrease in the external dimensions,
especially noticeable in the length of the forearm and hand : in

the three adult examples of A. j. prceceps the forearm measures

60, 65*5, and 66-2 mm., in 43 adult examples of A. j. palmarum
the average length of the forearm is 70-9 mm., and none has the

forearm less than 64 mm. ; of the whole series of palmarum two
only (5 p. ct.) have the forearm less than 66'5 mm., whereas in all

examples of jjrceceps available the forearm falls short of that

length ; for further details (metacarpals, proximal phalanges,

tibiae) see table of measurements below, p. 284. —From the
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islands between Guadeloupe and St. Kitts no specimens have
been available. St. Kitts is inhabited by A. j. jamaicens is, the
range of which, so far as the West Indies are concerned, ex-

tends from here westwards over Porto Rico and San Domingo to

Jamaica.

A. j. prcpceps comes in every respect considerably nearer to its

southern neighbour, A. j. jxdmarum, than to its western neighbour,
A. j. jamaicensis. From this it seems reasonable to conclude that

it is a northern offshoot of A. j. pcdmariom, not an eastern offshoot

of A. j. jamaicensis.

It would be practically impossible to discriminate A. j. prceceps

from A . j. cequatorialis ; but the latter is a large southern
representative of A. j. jamaicensis inhabiting Ecuador and S.

Colombia, the former a slightly diminished insular representative

of A.j. palmanmi, inhabiting, as just pointed out, certain islands

between St. Vincent and St. Kitts. Their extremely close re-

semblance is a coincidence ; the descent of the two races is

different, and they occupy widely separated areas ; they have
acquired similar features, but by different lines of development.

Specimens examined. —Dominica (1), Guadeloupe (2). With
skulls. From the collection of the U.S. National Museum*.

Range. —As yet known only from Dominica and Guadeloupe,
W. I.

Artibeus glaucus Thos.

1844. ? Phyllostoma pusillum (not Natterer) Tsclmdi, Fauna Peruana, pp. 63-64.
1893. Artibeus glauciis Thomas, P. Z. S. 1893 (18 April) pp. 336-37, pi. xxix.

figs. 7-9. —Type locality : Chauchamayo, Peru.

Diagnosis. —Molars f . Cusp 7 of m^ small. Forearm 43-8 mm.
Skull. —In shape the skull is almost precisely similar to that

of A. hirsidus, planirostris, or jamaicensis, the only appreciable
difference being the slightly lower brain-case ; but it is much
smaller : in linear dimensions |, in bulk less than i, the size of

an A. hirsuttis skull.

Teeth. —Differ from those of ^4. concolor, planirostris, and
hirstitus, a.nd accord with those of A . jamaicensis, in the complete
disappearance of m^ ; differ from those of all the species mentioned
chiefly in the less developed lingual parts of the premolars and
molars (particularly of m^), and in the much smaller size of all

the teeth.

The inner heels of p^ and p^ are proportionately slightly smaller
than in the foregoing species. In all of these latter there is a
small, but perfectly distinct, cusp rising from the antero-internal
margin of the heel of p^ ; in glaucus this cusp is practically

wanting (an exceedingly faint indication of the cusp is detect-

able by the aid of a strong lens). Citsp) 7 of m^ (the postero-
internally projecting portion of the tooth) is considerably less

developed than in any of the foi'egoing species ; in the single

skull available it is not much more than a distinctly projecting

* U.S. N. M. nos, 113503-4, 113628.



286 DR. KNU.D ANDERSENON BATS. [Apr. 7,

ledge, whereas in jamaicensis (and in concolor, jjlanirostris, and
hirsutus) it is equal to fi-om one-third to one-fifth the area of the

tooth. The angular emargination in the posterior border of m"
(into which m'' is pressed in those species which possess this

rudimentary tooth, and which, as pointed out above, pp. 250-252,

is very often preserved in A. jamaicensis, although this species

has lost m'') is in glauciis but faintly indicated, the whole postero-

internal portion of ni" being foi-med by the slightly projecting

cusp 7. —The lower teeth do not diflfer in structure from those of

the foregoing species ; the small m., is still more reduced in size.

Text-fig. 53.

A. Art iheus glaums, $ ad. Chanchamaj'o, Peru. Type, B.M. 94.8.6.13.

Eight upper tooth-row. X j-

B. Artiheus jamaicensis jamaicensis, $ j'g. ad. Jamaica. B.M. 7.1.1.677.

Right upper tooth-row. X f-

Nose-leaves. —Front margin of horseshoe free, simple.

Tragus. —Two indistinct serrations on the outer margin above

the median projection ; in a larger series some individual variation

will be found in this respect.

Wings. —The third, fourth, and fifth digits are proportionately

longer than in the planirostris and ja^naicensis sections ; in

planirostris the indices of these digits (including the meta-

carpals, but excluding the terminal cartilaginous rods of the

distal phalanges) are, respectively, 1945, 1477, and 1346; in

glaucus and ivatsoni (which are similar in the wing-structure

as in almost all other respects), 2025, 1497, and 1405 ; as

proved by these figures, particularly the third and fifth

digits are lengthened*, to a less degree the fourth. A
* " Lengthened " means here simplj' longer as compared with the digits of bats of

the planirostris and jamaicensis type ; it does not imply that the writer is of

opinion that the wing-structure of glaucus and tvatsoni can, phylogenetically, be

derived from that of the planirostris-jamaieensis type. We have no means to

determine, with any degree of probability, which of these wing-structures is the

more primitive, i. e. comes nearest to that of the prototype of the genus.
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closer examination shows that not all parts of the digits have

been lengthened in glmicios and ivatsoni ; the metacai-pals are

practically quite as in jjlconirostris and jamaicensis (the fifth

metacarpal very slightly lengthened), but the first and second

phalanx of the third digit, and the first phalanx of the fourth

and fifth digits are noticeably longer. The wing-indices on p. 310,

and the diagram below show the details. One fact resulting from
this modification is worth noticing : both the first and the second

phalanx of the third digit are lengthened, but the former con-

sidei'ably more than the latter (lengthening of first phalanx 57,

of second only 27 mm., for an assumed length of forearm of

1000 mm.). The result is that, whereas in the planirostris and
jamaicensis type the second phalanx of the third digit is very

distinctly more than 1^ the length of the first, it is in glaucus

and -watsoni always less than 1| of the first, a peculiarity easily

ascertained on careful examination of the wings of these bats.

plamrostris d''

fflaucus, U}atsoni d'^

planirostris 'P

fflaucus, ivatsoiii S-*

planirostris d"
\

—
fflaucus, loatsoni 5^ - ___ -

'—-- - — '

/, forearm. Givea this length of the forearm, the third, fourth, and fifth digits

have in A. planirostris the lengths indicated by the lines d-\ d-*, and d'>, in

A. fflaucus and ivatsoni the lengths indicated by the lines S-\ iS-t, and S^. The
subdivisions of d'' and S^, in direction from left to right, indicate the meta-

carpal, first, second, and third phalanx; those of d*, S-*, and d^, 55 the meta-

carpal, first and second phalanx.

Hairing on limbs and membranes. —Above, the proximal two

thirds of the forearm densely haired; a tuft of hairs on the

metacarpal of the pollex ; the interfemoral, femur, tibia, and foot

to the claws, covered with very short spai'se hairs. Below, the

interfemoral hairy along the middle, almost naked laterally.

Colour. —The fur of the only specimen on record, a young

adult female (full-grown, but epiphyses of metacarpals separate)

preserved in alcohol, has the following colour :—Upper side greyish

drab with a slight tinge of fawn, base of hairs lighter, washed with

ecru-drab. Under side light greyish drab. White supraorbital

and infraorbital stripes distinct. Apparently no white mai-gins

to the ears.

Proc. Zool. Soc—1908, No. XTX. 19
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Measurements. —On p. 289.

S'pecimens examined. —One, the type, in the collection of the

British Museum.
Range. —Chanchamayo, Junin, Central Peru.

Tschudi's Phyllostoma jjusiUam, 1844. —Indeterminable from

the description ; the author refers only to the colour, the nose-

leaves, ears, membranes, and general size ; neither to the skull

nor to the teeth. The only measurement of any practical value is

that of the forearm, " 1" 5'" " {i. e. 37 mm.) ; if this measurement

was taken according to the same method as used in the pre-

sent paper, and if the specimen measured was full-grown, then

Tschudi's laat was not an A. glaucns ; if an Artibeiis (not a

Vampy7-oj)s), it may have h^en A. rosenhergi. —Even if Tschudi's

Ph. pihsillwm were proved to be ^. glaucus, the latter name would

have to stand, the former being preoccupied by batterer's

Ph. jmsiUicm, which is Vampy^^essa pusilla*

.

Artibeus watsoni Thos.

1901. Artiheus watsoni Tliomas, Ann. & Mag. N. H. (7) vii. pp. 542-43 (1 June,

1901). —Tvpe locality; Bogava, Chinqui.

1804. Artiheus watsoni Thos., J. A. Allen, Bull. Am. Mus. N. H. xx. Art. iv.

p. 79 (29 Feb. 1904).— Boqueron, Chiriqui.

Diagnosis. —Similar to A. glaiocas, but smaller. Forearm
37-2-40-5.

A. loatsoni and glaucus. —A. watsoni is a Central American

representative of the A . glaucus type, differing from the Peruvian

species only in the rather smaller size, proportionately slightly

longer ears, and longer intei'femoral.

The skull is quite of the same shape as in glaticus, but a trifle

smaller, especially narrower ; of nine skulls of watsoni none

reaches the single skull of glaucus in size.

The teeth are in every respect (including the size) as in glaucus.

There is, as a rule, a faint remnant of the notch in the hinder

margin of nr, between its cusps 5 and 7, but in some individuals

also this trace has disappeared, the margin being perfectly simple.

The horseshoe is free all round, the margin sometimes simple,

sometimes finely crenulate.

The ears are, apparently, propoi-tionately a little longer, and

rather narrower in their upper half (less broadly rounded ofl')

than in glaucus ; but of nine specimens examined of watsoni two

only are preserved in alcohol, and only one specimen of glaucus

is available for comparison. Three small serrations on the outer

margin of the tragus above the median projection.

Both the alcoholic specimens have the interfemoral markedly

longer than in A. glaucus: 11-8 and 13-5 mm., as against 8 mm.
On the wing-structure, see A. glaitcics (above, p. 287). Hairing

on limbs and membranes as in A . glaucus,

* Thomas, Ann. & Mag. N. H. (6) iv. pp. 169-70 (Aug. 1889) ; and (7) v. p. 270

(:\ravch 1900).
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Measurements of Artibeus glaucus anclj watsoni.

Skull, total length to front of c

„ mastoid width
„ width of brain-case

„ zj-g-omatic width
., maxiUarj" width across m^
„ across cingula of canines

Mandible, to front of inc

Upper teeth, c-m^
Lower teeth, c-mj
Ear-conch, length, inner margin

„ length, outer margin
„ width

Tragus, length
Lancet, length

„ width
Horseshoe, width
Foreann
Pollex

3rd me tacarpal
nil
IIP
IIP
4th metacarpal
IVi
IV2
5th metacarpal
VI
V2
Interfemoral
Lower leg

Foot, with claws
Calcar

A. glaucus.
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Lighter stage ; 2 skins, Bogava (Oliiriqui) and Sevilla I.
;

full-grown, teeth unworn, epiphyses o£ metacarpals ossified.

—

Upper side wood-brown, washed with a slightly darker shade on

the hinder back ; base of hairs ecru-drab on the hinder back,

whitish washed with ecru-drab in front of the shoulders. Under
side lighter wood-brown. Facial stripes strong. Narrow white

edgings to the ears. No light-coloured tips to the wings. —The

two specimens are almost alike in colour, rather strongly con-

trasting with the four described above.

Measurements. —On p. 289.

Specimens examined. —9 specimens (two in alcohol, one skin in

alcohol, six dried skins) with skulls, from the following localities:

—

British Museum : —Bogava, Ohiriqui, Panama (5) ; Oebaco I.,

Panama (2); Sevilla I., Panama (1).

U.S. National Museum* : —Escondido River, Nicaragua (1).

Range. —Centi^al America (Panama, Nicaragua).

Artibeus cinereus Gervais.

Diagnosis. —Molars f . Cusp 7 of m^ relatively small, m' equal

to about I or | the area of m\ Forearm 39-44 mm.
Skull. —Not differing in shape from that of A. glaucus and

watsoni ; also the linear dimensions are, in every respect, very

nearly the same as in those species.

Teeth (text-fig. 54). —The teeth bear still more decisive evidence

of the very close relationship between A . cineretis and A . glaucus

and watsoni. As in these latter, cihsp 7 of m^ is relatively/ small,

Text-fio-. 54.

Artibeus cinereus cinereus, S ^^- Pava. B.M. 1.7.19.3.

Eight upper tootli-row (note small cusp 7 of m^). X y.

equal to from one ninth to one seventh the bulk of the whole

tooth ; at least on average it is, no doubt, a trifle more developed

than in glaucus and watsoni, but not nearly as in toltectcs and

aztecus. —The teeth differ only in the following points, of minor

importance :

—

nig (rudimentary in glaiccus and vxitsoni) has completely dis-

appeared ; 16 skulls, representing both of the races of A. cinereus

* U.S. N. M. no. 51544.
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recognised in this paper, have been examined, in none of them is

mj, or any trace of its alveolus, present. —The heel of p* is a trifle

larger than in glaucus and loatsoni, but the difference is so small

as only to be ascertained on very close comparison of the teeth.

The small increase in the size of the heel of p* corresponds to the

small increase (on average) mentioned above in the size of the
" heel " (cusp 7) of m\

As in glaucus and ivatsoni there is only a very faint trace (or,

often, no indication at all) of a notch in the hinder margin of m^'',

between its cusps 5 and 7.

Tragus. —2, 3, or 4 serrations on the outer margin above the
median projection, always small, sometimes rather sharply defined,

sometimes so obsolete that their number cannot be counted with
certainty.

Nose-leaves. —The margin of the horseshoe is free all round,

simple or finely crenulate.

Wings. —The peculiarities in the wing-structure described above
in A. glaucus and toatsoni {]>. 287) are also found in their closest

relative A. cinereits ; as in the former species the second phalanx
of the third digit is not fully 1| the length of the first. The
only appreciable difference is a slight lengthening of the meta-
carpals and of the phalanges of the fourth and fifth digits ; by
this modification the wings have become on the whole slightly

longer and, because the increase falls chiefly on the fourth and
fifth digits, somewhat broader than in glaucics and toatsoni.

See the wing-indices, below p. 310.

Hairing on limbs and membranes. —As in ^. gUiucus and toatsoni

(above p. 287).

Colour. —There is no difference in colour between the two
geographical races of A. cineretcs. The only skin available of a

young (not full-grown) individual is very dark-coloured, almost

precisely as young individuals of A. jamaicensis. Some of the

adult specimens with unworn teeth come extremely near in colour

to this young one, while the majority are a shade lighter, being

cjuite indistinguishable in colour from A . toatsoni ; a few specimens

are washed with drab-brown on the upper side ; none are as light

as the light-coloured stage of A. toatsoni described above (p. 290).

Young, nearly full-grown (San Julian, Venezuela ; U.S. IST. M.
105432 ; A. c. bogotensis)

:

—IJpper side from the shoulders back-

ward dark smoky brown, almost blackish brown, this colour

confined to the tips of the hairs ; base of hairs slate. On the

anterior part of the upper side, from the shoulder region forward,

the hair-bases are considerably lighter, nearly smoke-grey. Under
side dark grey, approaching hair-brown. White supraorbital and
infraorbital stripes strong. Ear-conch narrowly margined with

white. ISTo light tips to the wings.

A majority of adult individuals, teeth unworn or worn (both

races) : —Precisely as the darker stage of A. toatsoni (p. 289).

Two adults (Kanuku Mts., Guiana ; and Merida, Venezuela

;

teeth unworn ; A. c. cinereus): —Upper side washed with drab-
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brown ; hair-bases on the hinder back hght greyish di'ab, on the
neck ecru-drab. Under side drab. Facial stripes strong. Karrow
white edgings to the ears. No light tips to the wings. —These
are the lightest coloured individuals I have seen ; very likely a
still lighter phase occurs, similar to that of A. watsoni (p. 290).

Range. —Northern part of S. America : Para, Guiana, Vene-
zuela (including Trinidad), Colombia.

Remarls. —This species cannot be discriminated with certainty

from A. glmccios and watsoni without an examination of the teeth

(a rudimentary nig present in glauciis and watsoni, wanting in

cinerPAis).

Two geographical races ai-e separable, differing only in size.

The one, A. c. cinereus, has probably its centre of distribution in

Guiana, having spread southward at least to Para, northward
to N.W. Venezuela ; the other, A. c. bogotensis, seems to have its

centre in Colombia, having spread northward to JST.W. Venezuela,
where consequently both forms meet.

Arxibeus cinereus cinereus Gervais.

Stenoderma cinereum Blainville, MS. label in Paris Museum {fide Gervais,

I. i. c).

1856. Dermamira cinereum Gervais, Exp. Castelnau, Mamm. 2" Mem. livr. 15,
slieet 5*, p. 36; pi. viii. figs. 4, 4f<; pi. ix. figs. 4, 4«; pi. xi. fig. 3. —Type
localitj' :

" Bresil."

1901. AHiheus cinereus Gerv., Thomas, Ann. & Mag. N. H. (7) viii. p. 143 (Aug.
1901).— Kanuku Mts.

1901. Artibeus cinereus Gerv., Thomas, Ann. & Mus. N. H. (7) viii. p. 192 (Sept.

1901).— Para.

Diagnosis. —Teeth, skull, and external dimensions avei^aging

smaller. Forearm 39-42 mm.
A. c. cinereus and bogotensis. —There is only an average dif-

ference between the eastern form of A. cinereus here under con-

sideration and the western form of the same species described

below [A. c. bogotensis). The skull, in A. c. ci7iereits, is on the
whole slightly narrower, the maxillary width ranging between
8 and 8'6 mm. (average 8'3 mm.), in A. c. bogotensis between
8"5 and 8"9 mm. (average 8"6 mm.). The teeth are slightly

smaller ; the length of the upper tooth-row varies between 6 "4

and 6'8 mm. (average 6"7 mm.), in A. c. bogotensis between 6"7

and 7"2 mm. (average 6"9 mm.). The forearm and metacarpals

average 2"2-3"5 mm. shorter.

Measurements. —On p. 295.

Specimens examined. —10 specimens (4 skins) and 8 skulls, from
the following localities :

—

British Museum : —Para (1). Kanuku Mts., British Guiana,
about 59° W., 3° N. (4). Trinidad (1). Merida, Venezuela (2).

ISr.W. Venezuela (1). —7 skulls, representing all these localities.

* The title-page of the volume is dated 1855 ; on the probable dates of publica-

tion of the liv)-aisons see C. Davies Sherborn and B. B. Woodward, Ann. & Mag.
N. H. (7) viii. p. 164 (Aug. 1901).
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U.S. Nationcal Museum* : —Merida, Venezuela (1), witli skull.

Range. —Guiana, southward at least to Para, northward to

K.W. Venezuela, including the island of Trinidad. —In N.W.
Venezuela it meets A. c. hogotensis ; in this region the two races

apparently merge into one another.

Gervais's Artibeus cinereus, 1856. —Type locality : Brazil.

—

Notwithstanding the rather defective desci'iption there cannot be

much doubt as to the identification of Gervais's specimen ;
it is a

small Artibeus with |- molars, a small cusp 7 of m' (see PI. ix.

fig. 4), and the locality is, as mentioned, " Bresil." The combi-

nation of the habitat and the two characters quoted exclude all

other known species of the genus. The coloured figure on PI. ix.,

stated to be of natural size, is about 16 p. ct. too large in linear

dimensions (compare the measurements of the foreai'xa and tibia

as given by Gervais) ; the metacarpals and phalanges are very

carelessly drawn.

Artibeus cinereus bogotexsis K. And.

1880. ?" Artibeus quadrivittatus Pet.," Dobsou, P. Z. S. p. 465. —Popayau,

N. Colombia (Paris Museum ; specimen not examined).

1901. Dermanura qwadrivittatiini (not Peters) Pobinson & Lyon, Proc. U.S. Xat.

]VIus. xxiv. (no. 1246) p. 510. —San Julian, Venezuela (only specimens W.U.
1586 and 1617 examined).

1906. Artibeus cinereus bogotensis Knud Andersen, Ann. & Ma": N. H. (7) xviii.

p. 421 (Dec. 1906). —Type locality : Curiche, nr. Bogota, Colombia.

Diagnosis. —Similar to A. c. cinereus, but teeth, skull, and

external dimensions averaging larger. Forearm 41 '2-44 mm.
A. c. bogotensis and cinereus. —The difierences between this

form and its eastern representative, A. c. cinereus, have been

pointed out above, p. 292.

Measurements. —On p. 295.

Specimens examined. —9 specimens (8 skins) with skulls, from

the following localities :
—

British Museum : —Colombia : Bogota region, various localities

(5). N.W. Venezuela (1).

U.S. National Museumf : —San Julian, 8 miles east of La
Guaira, Venezuela (2). Merida, Venezuela (1).

Range. —From Central Colombia to N.W. Venezuela, where

it meets A. c. cinereus. In the latter region the two races

apparently merge into one another.

Artibeus rosexbergi Thos.

1897. Artibeus {Dermanura ?) rosenhercji Tliomas, Ann. & Mag. X. H. (6) xx.

pp. 545-46 (Deo. 1897). —Type locality : Cachavi, N. Ecuador.

Diagnosis. —Molars f. Cusp 7 of m^ small, m" equal to about

^ the area of m\ Forearm 37-8-39"8 mm.
Skull. —Very similar in shape to that of A. loatsoni and

A. cinereus cinereus.

Teeth (text-fig. 55). —Different from those of any other species of

* U.S. N. M. no. 123348.

t U.S. N. M. nos. 105432-33 (nos. W.R. 1586 and 1617), 123344.



294 DR. KNUDANDERSENON BATS. [^P^. 7,

Art'ihe2is, chiefly in the strong reduction in the size of nr. m^ not
essentially different from that of A. tvatsoni ; cusp 7, if anything,
still less developed, represented only by a narrow, slightly pro-

jecting shelf, therefore as narrow as in any Ya7npyro2)s, its basal

outline almost perfectly quadrate, m^ little more than ^ (in all

other species of the genus | or |) the area of m\ but all the
elements of the tooth (cusps 4, 5, 6, 7) are distinct, and all of

them have been very nearly equally reduced in size, though
perhaps cusp 7 a little more than the others.

Text-fie-. 55.

Artibeiis rosenlergi, ^ ad. Cacliavi, N. Ecuador. Type, B.M. 97.11.7.76.

Eight upper (A), left lower tooth-row (B). X f-

On ms in this species see text below.

The lower m^ is proportionally a little smaller than usual in

the genus, but by no means reduced to the same degree as m"

;

the area of m„ is about | (in other species about |-) that of m^.

In the type specimen of A. rosenbergi an excessively small m^ is

present on the left side, entirely wanting on the light side

;

the normal condition is no doubt that m, is wanting. In the

material sent for identification from the U.S. National Museum.
I find a second specimen of A. rosenbergi (no. 62635 j, in which
there is no trace of nig ; and in A. toUecus, which has | molars,

one skull, out of 27, has an mg on one side of the mandible, thus
showing an individual anomaly apparently perfectly like that

of the type skull of A. rosenbergi.

Tragus and horseshoe. —The tragus has one or two serrations

on the outer margin above the median projection. The horse-

shoe is free all round, the margin simple or finely crenulate.

Wings. —The most noteworthy peculiarity in the wing-structure

is a conspicuous lengthening of the metacarpals ; the phalanges

are very nearly of the same relative length as in ^. glauctis and
tvatsoni, the first phalanx of the third digit perhaps not quite as

long as in those species. See the wing-indices, p. 310.

Hairing on limbs and membranes. —Essentially as in the nearest

relatives, A. glaucus, watso')ii,~Hnd cinereus. Above, the proximal
half of the forearm densely haired ; a tuft of short hairs on
first metacarpal ; femur, tibia, foot to the claws, and interfemoral
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to its posterior margin covered with rather short and sparse

hairs. Below, the hairing on the interfemoral chiefly confined

to its median portion and posterior margin.

Colour (of the type specimen, an adult male with slightly worn
teeth, preserved in alcohol) : —Brownish drab above, base of hairs

much lighter ; under side greyish drab. White facial stripes

strong. No white margins to the ears, no white tips to the

wings.

Measurements. —See table below.

Specimens examined. —Twospecimens (in alcohol) with skulls,

viz., one from Cachavi, N. Ecuador (British Museum, the type),

and one from La Guaira, Venezuela (U.S. ISTational Museum*).

Measurements of Artibeus cinereus and rosenbergi.
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Range. —The two specimens examined are the only known.
Remark. —A. rosenbergi cannot be discriminated, with certaintj^,

by any external character from other species of Artibeios of

similar size, f. i. ^. tcatsoni, cinereus [ciue^-eus), toltecus. But it

is unique in the strong reduction of m".

Artibeus toltecus Saussure.

Diagnosis. —Molars |. Cusp 7 of m' large. Bony palate not
shortened. Forearm 37'5-43"5 mm.

A. toltecus and cinere^is. —A. toltecus cannot be discriminated

with certainty by any external character from A. cinereus. The
interfemoral in A. toltecus is probably, at least on avei'age,

mai-kedly shorter, but of one of the races, A. t. ravus, only skins

have been available for examination. The skull of A. toltecus is

almost precisely, in shape as in dimensions, like that of A. cinereus,

the only difference being a proportionately greater maxillary

width in A. toltecus. The length of the tooth-rows is practically

the same in both species.

Nothwithstanding this close similarity, A. toltecus and cinereus

are not only distinct species, but evidently representatives of two
distinct sections of the genus. In^i. glaucus, watsoni, and cinereus

cusp 7 of \v} is proportionally small (text-fig. 56 b) ; in ^. toltecus

and aztecus (as well as in ^. quadrivittattcs, turpis, and nanus) this

cusp is largely developed, being equal to about -_^ to ^ (in glaucus,

Text-fiij. 56.

A

A. Artiheus toltecus ravus, $ ad. Corondelet, N.W. Ecuadoi-. B.M. 1.6.5.3.

Right upper tooth-row (cusp 7 of m' large). X x-

B. Artibeus cinereus cinereus, $ ad. Para. B.M. 1.7.19.3.

Right upper tooth-row (cusp 7 of mi small) . X f-

watsoni, and ciiiereus to about -^ to \) of the whole tooth (text-

fig. 56 a). Also cusp 7 of m" is in toltecus and allied species larger

and more distinctly projecting. —The larger cusp 7 of m^ (and m")
increases, of course, the breadth of this tooth ; there cannot be
much doubt that the proportionally slightly larger maxillary
width of the skull of toltecus (and aztecus) mentioned above is

a direct consequence of the slightly increased breadth of the
molars.
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The proportionate length, of the bony palate is quite as in

all the foregoing species of Artibeios, the distance from palation

to the hinder margin of the incisive foramina being larger than

the distance from palation to basion (compare A. turpis and

nanus, chai-acterised by a shortening of the bony palate, p. 307).

A. toltecus and aztecus. —The difference between these two

species is pointed out below, p. 306.

mg in A. toltecus. —In one skull, out of 27 examined, va..^ is

present on the right side, entirely wanting on the left ; the

individual is a young adult male of A. t. ravus (Brit. Mus.

no. 1.6.5.6). In all the other skulls representing both races and

different ages, from immature to very old, nig and its alveoli are

wanting.

Wings. —The wing-structure very closely resembles that of

A. cinereus, the only appreciable difference being the slightly

shorter proximal phalanges of the third, fourth, and fifth digits
;

in A. cinereus the indices of these phalanges are, respectively,

357, 304, and 239, in A. toltecus 342, 289, and 227. For further

details see the wing-indices on p. 310.

Hairing on limbs and membranes. —As in A. cinereus, but the

upper side of the interfemoral moi-e strongly haired, the fur

forming a distinct fiinge along the posterior margin of the

membrane.
Coloicr. —See A. t. toltecus (p. 298) and A. t. ravus (p. 300).

Range. —From IST. Ecuador to Central Mexico (Durango), but

Ecuador individuals [A. t. ravus) differ in some respects from
Central American and Mexican individuals {A. t. toltecus).

Artibeus toltecus toltecus Saussure.

I860. Stenoderma tolteca H. de Saussure, Rev. & Mag. de Zool. (2) xii. pp. 427-28,

pi. XV. fig. 4 (Oct. I860).— Type locality : Mexico.
1878. Artibeus cinereus (not Gervais) Dobsoii, Cat. Chir. Brit. Mus. pp. 520-

21. —Costa JRica, Guatemala, Mexico.
1882. Artibeus cinereus (not Gervais) Thomas, P. Z. S. p. 371. —Durango (Mexico).

Diagnosis. —Averaging larger : forearm 3 9-43 '5 mm. Facial

stripes and white edgings to the ears as a rule wanting or

indistinct, rarely well developed.

A. t. toltecus and ravus. —A. t. toltecus can only be discriminated

from A. t. ravus by average characters. The skull of A. t. toltecus

averages in every respect a trifle larger (especially broader), but
small skulls of toltecus are indistino'uishable from laro-e skullso
of ravus. The external dimensions avei-age larger, the forearm
and metacarpals being from 2"7 to 3'2 mm. longer. As in

A. t. ravus there is a dark and a light phase, but the dark phase
in A. t. toltecios is noticeably darker than in any specimen I have
seen of A. t. ravus. In most specimens of A. t. ravus, both in

its dark and light phase, the facial stripes and light edgings to

the ears are sharply pronounced ; in A. t. toltecus they are but
rarely well marked, as a rule indistinct or quite undeveloped.

From this it will be seen that it is impossible to draw a
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definite line between A. t. toUecus and ravus ; tliey are evidently

a northern and southern representative of one species.

Colour (excluding facial stripes and ear-edgings). —Dark
phase : —General colour of upper side very dark, approaching
blackish brown (being, rather, a blackish shade of drab), this

colour confined to the tips of the hairs ; base of hairs drab in the
posterior, almost ecru-drab in the anterior part of the upper side.

Under side drab. —This is the extreme of the dark jDhase in adult

specimens ; it is rather more blackish than the dai-k phase of

A. watsoni (p. 289).

Light phase : —In its extreme the light phase is indistinguishable

from that of A. t. ravus (p. 300).

The dark and light phases are connected by numerous
transitional stages, but a majority of the individuals examined
are more or less dark-coloured.

Faded stripes and ear-edgings. —In a majority of adult

individuals there is no trace of facial stripes nor of white
edgings to the ears ; but individuals occur in which these light

markings are more or less distinct, and sometimes, though
rarely, they are fully developed. The subjoined table will show
the amount of variation in this respect in 17 adult individuals

of A. t. toltecus examined, as well as the stronger development

Facial stri^yes and ear-edgings of adult indwiduals of
A. t. toltecus and ravus.
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and apparently much greater constancy of these raarkings in

the southern race, A. t. ravus. It is a rather strange fact

that, so far as the facial markings are concerned, there is much
the same difference between the northern and southern races of

A. toltecus as between the northern and southern races of A. jamai-
censis ; also in this latter species the facial stripes are stronger

and more constant in the southei'n forms.

Specimens from different localities. —Central American are in

every respect indistinguishable from Mexican individuals. The
comparative table of measurements below, in which I have
arranged the adult individuals examined in four sections according
to their habitat, shows this as far as the cranial and external
dimensions are concerned.

Measurements of A. toltecus toltecus.
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Specimens examined. —24 specimens (3 skins), 15 skulls, from
the following localities :

—

British Museum : —Costa Rica (2). Nicaragua : Jinotega,

1100 m. (1). Guatemala; San Geronimo (1). Jalisco: Ambas
Aquas, Tepic (2). Durango : Ventanas (2 juv.). " Mexico "(1).

Uncertain locality (1). —7 skulls, from all the localities represented

by adult specimens.

U.S. National Museum* ; —Oaxaca : Juquila (2). Jalisco :

Plantinar (7), Teuchitlan (1 ). Vera Cruz : Mirador (3). Uncertain
locality (1). —8 skulls, from all these localities.

Range. —Central America, S. and Central Mexico, as far north
as Dui-ango.

Saussure's Stenoderma toltecum, 1860. —The essence of the
original description is this :

—

/S. toltecum is an Artibeus, with
|- molars, very short interfemoral (4-5 mm.), the forearm
measuring 41 mm., and inhabiting Mexico. The -| molars
exclude all Mexican species of the genus exc(^pt A. toltecus,

phceotis, aztecus, turpis, and nanus. Of these, A. phceotis and
nanus are excluded by their small size, A. aztecus \>j its larger

size, A. turjois by its longer interfemoral ; leaA-ing only the species

here called A. toltecus, and, from the locality (Mexico), the race

A. t. toltecus.

Artibeus cinereus in Dohson's Catalogue, 1878. —I have examined
the four specimens catalogued by Dobson il. s. c.) as Artibeus
cinereus; all of them are A. toltecus toltecus.

Artibeus toltecus ravus Miller.

1902. Dermanura rava Gevrit S. Miller, Jr., Proc. Acad. N. Sci. Philacl. p. 404
(12 Sept. 1902). —Type locality : San Javier, N. Ecuador.

Diagnosis. —Similar to A. t. toltecus, but facial stripes as a

rule distinct or strong, and white edgings to the ears always

distinct
;

general size averaging smaller : forearm 37"5-39*7 mm.
A. t. raims and toltecus. —The differences between these two

forms have been pointed out in detail above, under the description

of A. t. toltecus (pp. 297-299).

CoZo^tr.— Adult individuals show a darker and lighter phase,

closely resembling those of A . ivatsoni :

—

Darker phase : one skin, fully adult, teeth slightly worn (Brit.

Mus. no. 1.6.5.5.): —Upper side as in darker-coloured individuals

of A. watsoni (see p. 289). Under side distinctly darker than

in A. toatsoni, almost broccoli-brown. Facial stripes strong.

Whitish ear-edgings veiy distinct. No light tips to the wings.

Lighter phase : eight skins, fully adult, teeth slightly worn,

well worn, or much worn : —Precisely as in light-coloured

individuals of A. watsoni (p. 290). Facial stripes as a rule strong,

or at least distinct, sometimes indistinct, in none completely

* U.S. N. M. iios. 5203, 6979, 6C81, 11216, 52082, 52085, 52087-89, 52095-96,

52098, 76512, 76515.
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wanting (see table, p. 298), Whitish ear-edgings strong, or at

least distinct. No light tips to the wings. —The shade of colour

is not quite the same in all of the eight skins ; some of them
evidently show traces of a darker stage, but none are truly

intermediate.

Measurements.— On p. 309.

Specimens examined. —12 skins, with skulls, from the following

localities :

—

British Museum:—N. Ecuador: Pambilar (3); Corondelet (5).

U.S. National Museum * ;—N. Ecuador : Pambilar (2) ;

Corondelet (2) ; all specimens paratypes of " Dermanura rava."

Range. —As yet only known from N. Ecuador.
Miller's Dermanura rava, 1902. —Type locality: San Javier,

N. Ecuador. —Miller compared D. rava with D. cinerea {i. e.

probably Dobson's description of A. cinerezis, which, however, is

taken from examples of A.t. toltecus) and D. tolteca (i. e. A. aztectos

of the present paper ; I have seen the actual specimen referred

to by Miller, U.S. N. M. no. 52051), and found it differing in the

following particulars: smaller, the "colour much paler," "the
palatine foramina much more numerous," and persisting " as

two conspicuous rows of small perforations even in very old

individuals." —The type was collected by G. Fleming ; all the

British Museum examples are from the same collector and
practically the same locality ; and by the kindness of Mr. Miller

and the Authorities of the U.S. National Museum I have had
for examination four of his paratypes, so that all doubt as to the

identification of D. rava is excluded.

Miller apparently laid much stress on the pale colour of

A. t. ravus, and the four specimens sent from the Washington
Museum are, in fact, all light-coloured ; but the British Museum
series shows that also a dark phase occurs in perfectly adult

individuals. Of twelve skins examined, three must be put aside

as being either immature or young adults ; of the remaining
nine, one represents the dark phase, eight the light. Taking in

consideration that the specimens were obtained in three difierent

places in N. Ecuador (between August 10th and October 26th),

viz., San Javier, Corondelet, and Pambilar, there seems to be

some reason for supposing that this strong preponderance of

light-coloured individuals is not quite accidental ; it may be that a
majority of adult individuals of this form are light-coloured. It

has been mentioned above (p. 299) that so far as the development
of the facial stripes is concerned, there is much the same difierence

between the northern A. t. toltecits and the southern A. t. ravtts

as between the northern and southern races of A. jainaicensis
;

if it proves true that a majority of individuals of A. t. ravtis

are light-coloured, there is another parallelism to A. jamaicensis;

as pointed out above (p. 256) 77 p. ct. of individuals of the

southern races of jamaicensis are light coloured, as against only

* U.S. N. M. nos. 113333-34, 113337, 113339.
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25 p. ct. in the noi'thern races. But even if this be so, there is

at all events no absolute difference in this respect between

A. t. ravas and the true A. t. toltecus, in which latter dichromatism

also occurs (see above p. 298). As to the number and persistency

of the small palatine perforations, it is a character of no diagnostic

value ; it varies from individual to individual quite as much as it

does from species to species,

Artibeus quadrivittatus Pet.

1865. Artibeus {Dermanura) quadrivittatus Petei's, MB. Akad. Berlin (13 July,

1865) p. 358. —Tj'pe locality : Surinam.

1878. Artibeus quadrivittatus Pet., Dobson, Cat. Cliir. Brit. Mus. p. 521.

—

Surinam; Pernambuco.
1888. Artibeus quadrivittatus Pet., Jentink, Cat. Syst. Mamm.p. 209. —Surinam

(type specimen).

Diagnosis. —Similar to A. toltecus, bvit upper side of interfemoral

and tibia more sparsely haired, and interfemoral averaging

somewhat longer. Forearm 41-7-44 mm.
A. quadrivittatus and toltecus. —In the shape and size of the

skull, in che structure, number, and size of the teeth, and in all

external characters, A. quadrivittatios is similar to A. toltecus,

with these two exceptions : —First, in A. toltectts the upper side of

the interfemoral and tibia is densely haired ; in ^4. quadrivittatus

the hairs are so short and sparse as to make the interfemoi-al

membrane appear almost naked. Second, in the single alcoholic

specimen exaixiined of A. quadrivittatus the interfemoral measures,

in the middle line, 12*3 mm., whereas the maximum found in a

series of ^. t. toltecus is 10'5 mm. ; it probably indicates that the

interfemoral averages longer in quadrivittatus.

The three specimens (two skins) examined are not sufficiently

well presei^ved for a detailed description of the colours ; in one

the facial stripes are strong, in the others rather indistinct,

Afeasurements. —On p. 309.

Specimens examined. —Surinam (one, with skull) ; Pernambuco
(two, with skulls) ; from the collection of the British Museum.

Peters's Artibeus {Dermanura) quadrivittatus, 1865. —Type
locality : Surinam ; type in the Leyden Museum.—The essence

of the short original description is this :
—" Yon der Grosse und

dem Ansehen des St. toltecum Saussure, aber mit etwas breiterer

und weniger behaarter Schenkelflughaut," and " mit vier weissen

Langsbinden auf dem Kopfe." Forearm 40, tibia 14, interfemoral

in middle line 9 mm.
From the above there can be no reasonable doubt as to the

identification of A. quadrivittatus. Peters's measurement of the

interfemoral, viz. 9 mm., if compared with the length of this mem-
brane in a British Museum specimen, viz., 12-3 mm., seems to

show (which indeed was to be expected) that in the length of

the interfemoral there is only an average difference between

A. quadrivittatus and A. toltecus toltecus ; in a series of this latter

I find it varying from between 5 and 10*5 mm. (average 7"9 mm.),
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SO that the only, apparently reliable, difference between the two
species is the denser hairing of the interfemoral and tibia in

A. toltecus.

Dobson's Artibeus quadrivittatus. —Dobson's description of

A. qiuidrivittatus (1. s. c.) may be epitomised in the following four

sentences : —First, it is " very similar to ^. cinereus [i. e. A. toltecus

toltecus], but the nose-leaf is narrower and not so abruptly

narrowed at the summit "
; Dobson gives as breadth of the nose-

leaf in A. quadrivittatus 0""25, in "^i. cinereus " 0"'28, making a

difference of only 0"*02 or 0'5 mm. ; considering the not in-

conspicuous variation in the breadth of the nose-leaf in all other

species, it would, a j^Tiori, appear highly improbable that such a

small difference would prove to be reliable ; and as a matter
of fact there is no difference at all in this respect between
A. t. toltecus K,Ta.d A. quadrivittatus; in the former the lancet is

5"5-6"6 mm. broad, in the only alcoholic specimen I have seen

of the latter (also examined by Dobson) 6 mm. ; also the shape

of the lancet is the same in the two species. Second, " inter-

femoral membrane much deeper " ; this is only correct, if for

"much "we substitute "on an average somewhat." Thu^d, the

upper surface of the interfemoral " thinly clothed with fine

hairs," ; this is correct (but there is no corresponding character

in Dobson's description of his A. cinereus). Fourth, " the head

with foiu- longitudinal, not very distinct, white streaks, arranged

as va. A. perspicillatus [i. e. A. jamaicensis lituratusy , whereas in

his A. cinereits \A. t. toltecus] there are " no white streaks on the

face '*
; but the character is (as might be expected) individually

variable in both species (as it also is, more or less, in other forms
of the genus) ; in ^. t. toltecus the facial stripes are, as a rule,

wanting or rather indistinct, but specimens occur in which they

are well developed, and, on the other hand, of three examples of

A. quadrivittatus two have the facial stripes rather indistinct,

one strong. —This perusal of Dobson's descrij)tion, based on the

same material as examined by him, leads to the same result as

emphasised above : there is, probably, an average difference in the

length of the interfemoral, and an apparently well-marked

difference in the hairing of this membrane and the tibia, but I

am unable to find any other chai-acter by which these two ex-

tremely closely related species can be discriminated from each

other.

Artibeus ph^otis MiUer.

1902. Dermanura p7i(eotis Gerrit S. Miller, Jr., Proc. Acad. N. Sci. Philad. p. 405

(12 Sept. 1902).— Type locality : Yucatan.

1906. ? Dermanura jucwndum D.G.Elliot, Proc. Biol. Soc. Wash. xix. p. 50 (1 May,
1906).— Type locality : Vera Cruz.

Diagnosis. —Similar to A. toltecus ravus, but with somewhat
shorter tooth-i"ows, and no whitish edgings to the ears. Forearm
about 38 mm. ; third metacarpal about 37 mm.

I have not seen this species, which was described by Miller

Proc. Zool. Soc—1908, No. XX. 20
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from a single example (skin and skull) obtained at Chichen Itza,

Yucatan. The following notes are based partly on Miller's

published account, but chiefly on more detailed information,

photographs of the skull (uj)per, lateral, and lower views), camera
lucida outlines of the molars and the profile of the skull, and
measurements of skull and external dimensions kindly given me
by Dr. Marcus W. Lyon, Jr., Washington.

Shull. —General shape quite as in A. t. ravus. Judging from
photographs of the type skull of phceotis, I am unable to see

any appreciable difference from a series of skulls of ravus, but

Miller, who in the original description of phceotis compared its

skull with that of ravus, found " the rostrum broader and flatter

a,nd the median backwardly extending portion of the bony palate

wider." —The measurements, as taken by Dr. Lyon (see table

below, p. 309), are practically quite as in ravics.

Teeth. —The teeth of the type are very much worn down, but

from photographs (twice natural size) and camera lucida outlines

of the molars it is quite clear that they accord with those of

A. toltecus ; cusp 7 of m\is large, as in this latter species. The
tooth-rows are somewhat shorter than in A. t. ravus : upper teeth,

c-m", 6 mm., according to Dr. Lyon, as against 6*5-7 m.m. in a

series of ravus, measured by myself.

Colour. —Miller describes the colour of the fur as closely

similar to that of ^. t. 7Xivus, but the ears are '• much darker and
Avithout the whitish border." All the specimens of ravus I have
seen have distinct or strong whitish edgings to the ears (see

table above, p. 298).

External dimensions. —I am indebted to Dr. Lyon for measure-

ments of the forearm, third digit, first phalanx of fourth digit,

-and first phalanx of fifth digit ; they are much as in .^. t. ravus,

only the metacarpals would seem to be a trifle longer (see below,

p. 309).

Measurements. —On p. 309.

Material examined. —Photographs of the type skull.

Range. —Yucatan ; ? Vera Cruz (see below, p. 305, under
" Dermanura jucunda ").

Remarks. —̂From the available information it appears that

A. phceotis is very closely related to A. t. ravus, difiering chiefly

in the somewhat shorter tooth-rows and lack of white edgings

to the ears.

A species of Artiheus described below (p. 308) under the name
of A . nanus, has like phceotis f molars and cusp 7 of m^ large

;

the forearm measures 36*5-38 mm. (in p)hceotis 38), the upper

tooth-row 5"8-6*l mm. (in phceotis 6) ; in other words, in the

form and number of the teeth and, so far as the length of the

forearm is concerned, also in external dimensions, the two species

are alike ; further, nanus is known from the Mexican States of

Guerrero, Colima, Sinaloa, and Vera Cruz, phceotis from Yucatan
and, probably, Vera Cruz, so that the distribution of the species

is, partly at least, the same. Some words are therefore necessary
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to prevent a confusion of these two bats Avhich, though similai- in

the points mentioned, are widely distinct species :

—

The skull of A. 2yhceotis is probably of the toltecus pattei-n
;

in A. nanus (and its larger relative A. tiM-pls) the rostrum
is peculiarly flattened and slightly bent upwards ; the profile

of the names skull is therefore very diflferent from that of

the phceotis skull. In A. pkceotis the proportionate length of the
bony palate is quite as in toltecus and allied species : measured
from palation to hinder border of incisive foramina, longer than,

or at least equal to, distance from palation to basiun ; in nanus
(and tmyis) the palate is shortened : its length (palation to

incisive foramina) shorter than the post-palatal portion, from
palation to basion. The skull of nanus is, on the whole,

distinctly smaller than that of phceotis. All these differences

have been confirmed by Dr. Lyon (in litt.), who kindly compared
a skull of my A. nanus (U.S. N. M. no. 51765; Colima) with
the type skull of Miller's A. phceotis. —Also externally the two
species, in spite of all similarity, are distinguishable : although
the forearm in phceotis appears to have the same length as in a
large nctmos, the metacai'pals are conspicuously longer ; third

metacarpal 37'3 mm., against 32*2-35 mm. in a series of nanus;
also the proximal phalanges are a little longer in 2)^iceotis.

Elliot's Dermanurco jucuncla,^ 1906. —Type locality: Achotal,

State of Vera Cruz, Mexico. Described from one example, with
skull. —-According to Elliot, it is "allied to D. quaclrivittcitum

from South America, but is smaller, with a considerably smaller

skvill," and " the nose behind the nose-leaf whitish "
; supraorbital

stripes "very conspicuous," infraorbital stripes "very indistinct."

Professor Elliot has kindly informed me that the distance from
palation to the hinder border of the incisive foramina is slightly

greater than the distance from palation to basion (thus quite as in

the ordinary Artibeus skull, not as in A. nanus and tutyis), and
given me some measurements of the skull, teeth, and wing (see

table p. 309). From these measurements it is evident that the

size of the skull and teeth is precisely as in A. phceotis. The
foreann measures "41*8 mm." (Elliot in litt.; not 43 mm. as

stated in the published description), as against " 37*9 mm." (Lyon)

\\\ phceotis, a discrepancy of 3'9 mm.; but Lyon has undoubtedly
measured the forearm of phceotis to the distal end of the radius

(if not, the difference between the length of the forearm and the

third metacarpal, respectively 37'9 and 37*3 mm., would certainly

be greater), and if Elliot, on the other hand, has measured the
forearm of jucunclcc to the front curve of the carpus, then
the discrepancy is reduced to about 3 mm., a very reasonable

amount of individual variation in an Artibeus of this size

;

further, it should be noticed that Elliot's measurement of the

third metacarpal is exactly (to a fraction of a millimetre !) like

that of A. j)hceotis, viz. 37*3 mm., and also the length of the

phalanges of the third, fourth, and fifth digits practically as in

phceotis. —The white patch behind the nose-leaf mentioned by
20*
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Elliot is of no importance as a specific character ; it only means
that the supraorbital stripes are fused together in front ; the

same is often the case in other species, whenever these stripes are

strongly developed. The fur is described as " dusky brown,"

whereas the type specimen of jjkceotis, according to Miller, does

not differ in colour from his series of A. t. ravus, and therefore

probably is pale-coloured ; but also this proves nothing about the

distinctness of D. jucicnckt ; dichromatism is the rule in the

species of Artibeus.

In brief, neither in the original description of D. jucunda
nor in the additional information given me by Professor Elliot,

am I able to find a single character by which D. jucunda can

be discriminated from A. phceotis. So long as it has not been

proved that such characters exist, I must regard the former name
as a synonym of the latter.

Artibeus aztecus K. And.

1902. Dermanura tolteca (not Saussure) Gerrit S. Miller, Jr., Proc. Acad. N. Sci.

Philad. p. 404, footnote (12 Sept. 1902). —Morelos, Mexico (specimen

examined).
1906. Artibeus aztecus Kuud Andersen, Ann. & Mag. N". H. (7) xviii. p. 422

(1 Dec. 1906).— Type locality: Tetela del Volcan, Morelos, Mexico.

Diagnosis. —Allied to A. toUecus, but in every respect somewhat
larger ; metacarpals unusually long ; interfemoral strongly haired.

Forearm 45-46*8 mm.
A. aztecus and toltecus. —A. aztecus has no closer known relative

than A. toltecus. As in this latter species cusp 7 of m^ (and m")

is largely developed, the maxillary width of the skull propor-

tionately large, the number of molars |-. But the skull is in

every respect slightly larger and more heavily built, the teeth a

little larger. The external dimensions are greater ; in the

smallest available specimen of A. aztecus the forearm is 6 mm.
longer than in the smallest A . t. toltecus. in the largest specimen
3"3 mm. longer than in the largest A. t. toltecus. The metacarpals

are unusually lengthened ; in A. toltecus the indices of the third,

fourth, and fifth metacarpals are, respectively, 912, 898, and
923; in A. aztecus 946, 928, and 954; the first phalanx of

the third digit is of the same length as in A. toltecus, but the

second phalanx so much lengthened as to be more than \^ the

length of the first ; also the second phalanx of the fourth digit is

proportionately longer than in A. toltecus (compare wing-indices,

on p. 310). AH these modifications of the wing-structure make,

of course, a proportionately longer wing; in A. toltecus the

indices of the three principal digits are 2037, 1516, and 1419, in

A. aztecus 2088, 1565, and 1442."

The interfemoral is very short (as in A. toltecus) and unusually

strongly haired, as is also the upper side of the tibia.

Colour. —The general colour of the fur, in all the four specimens

examined, is quite as in the dark-coloured phase of ^. t. toltecus

(above p. 298). Facial stripes very indistinct or completely
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wanting. Xo light eilgings to the ears. Xo light tips to the

wings.

Measurements. —On p. .309.

SjJecimens exanimed. —Tetela del Volcan, Morelos, Mexico

(4, with skulls) ; from the collection of the U.S. Xational

Museum*.

Ranye. —As yet only known from Morelos, Mexico.

Artibeus turpis K. And.

1906. Artibeus turipis Kuud Andersen, Ann. & Mag. N. H. (7) xviii. p. 422 (1 Dec.

1906). —Type locality : Teapa, Tabasco, S. Mexico.

Diagnosis. —Molars '^. Cusp 7 of m^ lai'ge. Rostrum of skull

-unusually depressed and distinctly bent upward
;

palate shortened.

Larger than A. nanus : maxillary tooth-row 6"7 mm., forearm
40-5 mm.

Affinities. —A. tu/'pis and nanus (below, p. 308) are rather

•closely related to A. toltecus and quadrivittatus. As in these

Text-fie. 57.

A, B. Artibeus nanus, ? ad. Colima. U.S. K M. 51765. X |.

Text-fi^. 58.

K, B, Artibeus toltecus toltecus, '^ 2,^,. Jalisco. U.S. X. M. 52038. X |.

species, cusp 7 of m^ is large, m^ and m, wanting, the rostrum
conspicuously broadened. In some specimens of ^1. t, toltecus,

* U.S. N. M. nos. 52050-51, 53769, 53772,
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particulai-ly in aged individuals, there is a tendency to flattening

of the rostrum and vaulting of the brain-case; in A. tur2ns and

otanus (text-fig. 57) this tendency has been carried to an ex-

treme, and at the same time the rostrvim is bent slightly upward
;

probably as a consequence of this latter, the bony palate has

become shortened. These are the chief peculiarities of A. turjns

and nanus as compared with A. ioltecus and quadriviUatus.

Skull (compare text-fig. 57, of A. nmnis). —Short and broad,

as in ^. toUecus and quadriviUatus. Rostrum more depressed

and brain-case more vaulted than usual in the genus. Rostrum
with a slight, but distinct, upward trend, the alveolar border

of the maxillary bone, therefore, in profile more abruptly

ascending ; in ^ . toUectis (text-fig. 58) the profile of the nasal

bones is slightly descending rather than horizontal, in A. turpis

it is slightly ascending. Bony palate shortened ; in A . toltecus

(as in all the foregoing species of the genus, with exception

of the short-faced A. concolor) the length of the palate, from

palation to posterior border of incisive foramina, is larger than

(extremely rarely almost equal to) the length of the post-

palatal portion of the skull, from palation to basion ; in ^. tmyis

the bony palate is shorter than the post-palatal portion.

Teeth. —As in A. toUecus and qvadrivittatus. Cusp 7 of m^

large ; cusp 7 of m" conspicuous, shelf -like, projecting.

In the nose-leaves, ears, wing-structure (see wing-indices,

p. 310), and hairing on tibia and interfemoral, A. turpis does not

diflfer appreciably from A . toltecus.

Colour (
$ ad., presei'ved in alcohol ; teeth almost unworn

;

type of species). —General colour of upper side approaching

Front's brown, but with a distinct tinge of drab ; base of hairs on

hinder back almost wood-brown, on the neck and shoulder region

ecru-drab ; under side light wood-brown. Facial stripes strong.

Narrow light margins to the ears. No white tij)s to the wings.

—

The general colour of this specimen has probably not remained

quite uninfluenced by the preserving-fluid.

Ifeasui'eonents. —On p. 309.

Specimens examined. —One adult female, Teapa, Tabasco, S.

Mexico; with skull; the type; British Museum.
Range. —As yet only known from the type specimen described

above.

Artibeus nanus K. And.

1906. Artiheus nanus Knud Andersen, Ann. & Mag. N. H. (7) xviii. p. 423 (1 Dec.

1906). —Type locality: Tierra Colorada, Sierra Madre del Sur, Guerrero,.

Mexico.

Diagnosis. —Similar to A. turpis, but in every respect smaller.

Maxillary tooth-row 5'8-6'l mm. ; forearm 36"5-38 mm.
A. nanus and turpis. —The chief peculiarities of A. turjns

reoccur in A. namis, if anything in a still more pronounced

degree : —the depression and slightly ascending trend of the

rostrum, the shortening of the bony palate, the high brain-case-.
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the very broad skull (text-fig. 57 on p. 307) ; cusp 7 of m^ and m'-^

are relatively large, as in A. toUecus, guadrivittatus and tuiyis
;

iQj absent (five skulls examined) ; facial stripes strong. But
A. namis is conspicuously smaller than A. turjns; so far as my
material goes, there seems to be a perfectly clear line of separation
between the two species; in the largest example (among 12 spe-
cimens and 5 skulls) of ^-1. nanus the skull is 1'3, the maxillary
tooth-row 0-6, the forearm 2-5, and the third metacarpal 2 mm.
shorter than in A. turpis. For further details see the table of

measurements, p. 309.

Colour (adult skin ; Buena Vista, Yera Cruz ; U.S. IST. M.
no. 112791). —Upper side dark brown, with a tinge of drab;
under side broccoli- brown. Facial stripes strong. Conspicuous
light margins to the ears. No light tips to the wings. —A series

of alcoholic specimens are noticeably lighter-coloured ; in all the
facial stripes are very distinct ; the light ear-edgings sometimes
obsolete.

Specimens examined. —12 specimens (one skin) and 5 skulls,

from the following localities :

—

British Museum : —Gueri-ero : Tierra Colorada, Sierra Madre
del Sur (3). Sinaloa : Presidio, near Mazatlan (1). —3 skulls,

representing both localities.

U.S. National Museum*: —Colima : Hacienda Magdalena (7).
Yera Cruz : Buena Yista (1). —2 skulls of adult specimens of the
series from Colima (the skull of the single example from Yera
Cruz has been lost).

Range. —Mexico, as far north as Sinaloa. Sinaloa is the most
northern locality from which any species of Artibeus has been
recorded.

Remarks. —The differences between A. nanus and A. phceotis
have been pointed out above, pp. 304-305.

Wing-indices.
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Summary of characters of Genera, Species, and Subsjjecies.

a. Skull long and slender; rostrum but very slightly

depressed : height at p^ greater than, or equal to,

width of skull at postorbital constriction ; bonj'

palate long : distance ti'om palation to front of

incisors about equal to zygomatic width ; median
backvvardly extending portion of bony palate long,

equal to combined length of m^ and m^ ; anterior

nasal opening less oblique. Outer upper incisors

bifid ; cusp 2 of mi small ; molars | ; m^ larger

(than in Artiheiis), situated in row behind (not

postero-internallj' to) m", almost as broad as

hinder border of m-; cusp 5 of m- situated near
the labial margin of the tooth. A narrow line of

whitish fur down the middle of the back Ueodekma, p. 212.
«'. Length of skull (to front of c) 22-23-3 mm.

;

upper teeth (c-m-*) "'o-S'o. Length of ear-conch

(outer margin) 15'7-16'8 ; width of horseshoe
6-2-7-5. (S. Brazil and Peru to Costa Rica.) ... U. bllohatiim, p. 217.

61. Length of skull (to front of c) 24-7-24-8 mm.

;

upper teeth (c-m^) 8'9-9. Length of ear-conch

(outer margin) 18-18'5 ; width of horseshoe
7-8-8. (Bolivia.) U. tJiomasi, -p. 221.

h. Skull short and broad; rostrum considerabl}' de-

pressed : height at p-* much less than width of

skull at postorbital constriction ; bonj' palate

short : distance from palation to front of incisors

much less than zygomatic width ; median back-
wardlj' extending portion of bony palate short,

much less than combined length of m^ and m^

;

anterior nasal opening more oblique. Outer upper
incisors simple (not bifid) ; cusp 2 of nii strongly

developed, raised as a high slender cone near the
middle of the lingual margin of m^ ; molars f, f,
or |. No white longitudinal dorsal stripe.

c^. Median upper incisors simple (not bifid) ; molars

I ; m^ and ms larger (mg equal to about \ of m2)

;

m^ situated in row behind (not postero-in-

ternally to) m^ ; cusp 5 of m- situated near the

lateral margin of the tooth. Tragus with a

pointed projection on inner margin near tip Enchisthenes, p. 221.

d^. Median upper incisors bifid ; molars f , f , or f

;

m^ and m3 (when present) smaller (m^, if not
wanting, equal to g-yV of m^) ; m^, if not want-
ing, situated postero-internally to m'-^ ; ciisp 5 of

m^ moved lingually so as to occupy (precisely or

nearl}') the middle of the posterior margin of the
tooth. No pointed projection on inner margin
of tragus near tip Aetibeus, p. 224.

a^. Molars |.

d^. Teeth small : upper row (c-m^) about
7*2 mm. Rostrum shorter. Forearm
50 mm. (Guiana, Brazil.) A. concolor, \). 232.

b^. Teeth larger : upper row (c-m^) 9-5-12 mm.
Rostrum longer. Forearm 53-7-73 mm.

a'^. Tibia and distal part of interfemoral so

short-haired as to appear almost naked ;

colour of fur of upper side not drab.

Upper teeth (c-m^) 9-8-12 mm. ; forearm
55-73 mm A. planb'ostris, p. 234.

aP. Smaller. Length of skull (to front of c)

27-30 mm. ; zygomatic width 16-2-

19-2 ; upper teeth (c-m-) 9-8-11. Fore-
arm 55-652.

«''. Average length of skull (to front of c)

28-5 mm. ; average zygomatic width
17*6. Average length of forearm 61'8.

(Continental : Brazil to S. Me.xico) ... A. p. planirostris, p. 237.
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b^. Average length of skull 27'8 mm. ;

average zygomatic width l&S. Aver-
age length of forearm 57'7. (Trini-
dad, Tobago.) A.p. trinitatis, p. 241.

fi^. Average length of skull 28-9 mm.

;

average zj'gomatic width 18. Aver-
age length of forearm 59"4. (Gren-
ada.) A. f. grenadensis, p. 241..

S5. Verj' large. Length of skull (to front
of c) 29-5-33 mm. ; zj'gomatic width
18-3-20-8

; upper teeth (c-m^) 10-4-12.
Forearm 62-8-73. (Guiana, Para,
Lower Orinoco.) A.p.fallax, p. 242.

l'^. Tibia and interfemoral densely haired
above ; colour of fur of upper side in
adults drab with a silvery tinge. Upper
teeth (c-m2) 9-5-10-4 mm.; forearm
53-7-59-7 mm. (Mexico.) A. liirsutus, p. 245.

62. Molars f.

c?. Large
: forearm 54-76 mm A. jamaicensis, p . 247.

c*. Smaller races : length of skull (to front
of c) 26-30 mm.; forearm 54^66 mm.
Angular notch in hinder border of wfi,

between cusps 5 and 7 (place of lost m^),
as a rule distinct, rarely quite obliterated

;

darker colour phase predominant ; facial
stripes as a rule wanting or faint, rarely
strongly developed. (Northern races :

Greater Antilles, as far east as St. Kitts

;

S. Mexico, C. America ; extending to
Colombia and Ecuador.)

c^. Average : length of skull (to front of c)

26*9 mm. ; upper teeth (c-m^) 9-7

;

f oreann 56-8. (Cuba.) A.j. parvipes, p. 261.
#. Average : length of skull 27-4 mm.

;

upper teeth 99 ; forearm 59-6. (Yuca-
tan, Belize.) A.J. yucatanicus, p. 263..

e^. Average : length of skull 28-3 mm.

;

upper teeth 10-3; forearm 60-1.

(Greater Antilles, except Cuba, as far
east as St. Kitts ; Caribbean Islands

;

S. Mexico, except Yucatan ; C.America.) A. J. Jamaicensis, p. 265.

f^. Average : length of skull 29-7 mm. ;

upper teeth 11 ; forearm 62*9. (Ecua-
dor, Colombia.) A.J. wqnatorialis, p. 270..

d"^. Larger races : length of skull (to front
of c) 29-5-34 mm. ; forearm 60-76 mm.
Angular notch in hinder border of m-,
between cusps 5 and 7 (place of lost nv^),

as a rule reduced or obliterated, rarely
perfectly preserved ; lighter colour phase
predominant ; facial stripes distinctl}' or
strongly developed, rarely wanting.
(Southern races : S. America, extending
to S. Mexico ; from Trinidad to Guade-
loupe ; unrepresented in the Greater
Antilles.)

g^. Averaging larger .- forearm 64-76 mm.
(S. America, extending to S. Mexico; f ^.y. Uturatiis, p. 272.
Trinidad and St. Vincent.) \ A.J. pahnarum* p. 278.

A5. Averaging smaller : forearm 60-66-2 mm.
(Dominica, Guadeloupe.) A.J. praceps, p. 283.

d^. Small : forearm 37-2-43-8 mm.
e"*. Forearm 43'8 mm. ; third metacarpal

39-4 mm. (Peru.) A. glaiiciis, p. 285.
/-*. Forearm 37-2-40-5 mm. ; third metacarpal

33-7-36-2 mm. (C.America.) A. ivatsoni,-p.2SS.

* Pi-actically indistinguishable from A.J. lituratus.
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-. Molars |. All species small: forearm 36o-
46'8 mm.

e^. Cusp 7 of m^ less developed.

ff^. m.' not reduced in size ; equal to |-f
of ml A. cinerens, p. 290.

i^. Averaging smaller : maxillary width of

sktiU (across m^) 8-8'6 mm. ; forearm
39-42 mm. (Para, through Guiana to

N.W. Venezuela, inch Trinidad) A. c. cineretts, p. 292.

J^. Averaging larger : maxillary width of

skull 8'o-8-9 mm.; forearm 41-2-

44 mm. (Colombia, to N.W. Vene-
zuela.) A. c. boffotensis, p. 293,

7^*. m^ considerably reduced in size: equal to

only about i of m^. Forearm 37"8-

39"8 mm. (Ecuador, Venezuela.) A. rosenhergi, p. 293.

f^. Cusp 7 of m' more developed.

i*. Kostrum not unusuallj^ depressed and not

bent upward ; bony palate not short-

ened ; distance from palation to hinder

border of incisive foramina greater than
(or equal to) distance from palation to

basion.

TcP. Eather smaller : length of skull (to front

of c) 19"2-21"2 mm. ; upper teeth

(c-m2) 6-7"2 ; forearm 87"5-44 ; third

metacarpal 33-40"5.

d*^. Upper teeth (c-m"-) 6'5-7'2 mm.
a'. Upper side of interfemoral densely

haired A. ioUectis, p. 296.

a^. Averaging larger : forearm 39-
43'5 mm. Darker colour phas3
predominant ; facial stripes and
white ear-edgings as a rule want-
ing or indistinct, rarely strong.

(S. America, S. and C. Mexico.). A. t. toltecus, p. 297.

}fi. Averaging smaller : forearm 37'o-
39'7 mm. Light colour phase
predominant ; facial stripes and
white ear-edgings as a rule

distinct or strong, rarely want-
ing. (Ecnador.) J.. *. rauws, p. 300.

})'
. Upper side of interfemoral sparsely

haired. Forearm 41"7-44 mm.
(Guiana, Pernambuco.) A. qiiadrivittahis, p. 302.

e^. Upper teeth (c-m-) 6 mm. No white
ear-edgings. Forearm about 38 mm.
(Yucatan, Vera Craz.) A. ^hceotis, p. 303.

P. Rather larger : length of skull (to front

of c) 22-22'8 mm., upper teeth (c-m^)
7"5-7'6; forearm 45-46'8 ; third meta-
carpal 42-45. Interfemoral very short,

densely haired. Facial stripes in-

distinct or wanting; no white ear-

edgings. (S.Mexico.) -4. az^ecMS, p. 306.
j'"*. Rostrum unusually depressed and slightlj'

bent upward ; bonj' palate shortened :

distance from palation to hinder border

of incisive foramina less than distance

from palation to basion.

tiv'. Larger : length of skull (to front of c)

20 mm. ; upper teeth (c-m^) 6'7 ; fore-

arm 40"5 ; third metacarpal 37. (S.

Mexico.) A. turpis, p. 307'

w>. Smaller : length of skull 18'2-18'7 mm.

;

upper teeth 5"8-6"l ; forearm 36'5-38
;

third metacarpal 32'2-35. (S. and C.

Mexico.) A. nanus, p. 308»
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General Remarhs.

^
(a) Artificial and natural arrangement of the sjjecies. —The

arrangement of the species of Artibeus given in the foregoing
pages is based primarily on their number of molars : ^, |, or | ; it

has the practical advantage of facilitating the identification of the
species ; it is easier to count the teeth than to study their detailed
structure. But I have no doubt that it is thoroughly artificial.

Briefly epitomised the arrangement is this :

—

A. f molars.

a. Cusp 7 of ml small : no living species.

h. Cusp 7 of ml large : concolor, planirostris, hirsutus.

B. f molars.

a. Cusp 7 of m' small; glaueus, watsoni.

b. Cusp 7 of ml large : jamaicensis.

C. f molars.

a. Cusp 7 of ml small ; chief eus, rosenhergi.

h. Cusp 7 of ml large : qtiadrivittaUis, toltecus, phceotis, aztecus ;

—

furpis.

nanus.

This and any other arrangement of the species based primarily
on the number of molars is, I believe, open to the following

objections : —Is it likely that the presence or absence of a rudi-

imentary tooth (m^ and nig) is moi'e important, in taxonomic respect,

than the general level of development at which the structure of

the upper molars (small or large cusp 7 in m^) has arrived ? It

has been pointed out in the foregoing pages that a certain small

percentage of individuals of the species with normally f molars
have |- only (see A . planirostris and hirsutus) ; that in the species

with normally ^ molars individuals occur which have | only
{see A. ja^naicensis); and that a few individuals of species with
normally | molars have ^ (see ^4 . rosenhergi and toltectos) : bearing
this in remembrance, is it then likely that a character which is

vacillating among individuals of the same species and geographical
race is of primary, and a character which is constant within the
species (the structure of the upper molars) of secondary import-
ance ? If the 7iuinber of molars were of fundamental importance
in this genus, is it then likely that we should find in the lowest

section (|^ molars) species which have the most advanced structure

of the upper molars (planirostris, hirsutus), and among the

species of the highest section (|^ molars) such as have retained a
low character (small cusp 7) in the upper molars ? Is it likely

that A. jamaicensis, because it has lost the rudimentary m^
(although some of the races have as a rule retained the notch in

m'^ indicative of the former place of m^), is more closely related to

A. glauGUS and watsoni, from which it diifers in the structure of

the upper molars, than to A . planirostris, with which it accords in

this as in every other respect except the loss of a rudimentary
tooth ? These and similar considerations seem, with necessity, to

lead to the conclusion that the old and till now universally

accepted arrangement of the species according to their number of
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molars does not give an adequate idea of their true mutual
relationships. If, however, we take as the leading character, not
the presence or absence of the vanishing m^ and m^, but the
smaller or greater development of cusp 7 of m\ all the objections,
indicated above, as far as I can see, are removed, and we then
arrive at the following scheme :

—

A. Cusp 7 of ml relativelj' small.

«. Molars | ; no living species.

b. Molars f : glaiicus, ivatsuni.

c. Molars f

.

a. va.' of normal size : cinereus.

(3. m^ reduced : rosenhergi.

B. Cusp 7 of ml large.

a. Molars §.

a. Rostrum short : concolor.

(3. Rostrum normal : ^j7rtJizros^r/s, 7^^rs^«f^(s.

b. Molars f (species closely allied to 2^lanirostris) : jamaicensis.

c. Molars | (none of the species closelj^ allied to those of sections B a and B b).

a. Rostrum and palate normal : quadrivitfatus, toltemis, fhceotis, astecus.

(3. Rostrum unusually flattened, palate shortened ; turpis, nanus.

Or expressed in the form of a diagram :

—

molars : rosenbergi

nanus ") 2

turpis 3 2

molars : cinereus

2 v,„i„ ^ tvatsoni
5 molars < ,3 ( glawcus

molars : extinct

aztecus ~]

pheeotis ! 2

toltecus
I

2
quadrivitfatus J

planirostris ) ;

hirsutus ) ^
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According to this avvangement thei-e ai"e two principal branches

of the genus : in the one, and more primitive, cnsp 7 of m^ is pro-

portionally small, in the other it is largel}' developed. The
former, as being the moi-e primitive, is qnite naturally but poorly

represented among recent species ; the latter is flourishing. Of
the lowest section (molars 4) of the primitive branch (small cusp 7)

no living species are known, but there are species with | molars

(glccHCUs, watsoni), and % molars (cuierexs, roseiibergi); the latter

species, rosenhergi, has attained an unusually high development

(not only loss of ni'' and m,„but also reduction of nrand m„). Of
the higher branch (large cusp 7) all sections are repi'esented by
recent species : 4 molars in concolor (peculiarly short-faced),

planirostris and kivsiitus, the two latter species very closely

allied ; -| in jamatcensis, otherwise differing in next to nothing

from planirostris ; % in quite a number of species (quadrivittatus,

toltecics, 2^fi'<-Votis, azteciis, turpis, nanus), among which turpis

and nanus mark the highest stage of development, in so far

as the rostrum has become unusually depressed and the palate

shortened.

(b) Artibeiis planirostris and its races. —A. planirostris plani-

rostris has spread over the whole continental area from Central

Brazil to S. Mexico ; the complete resemblance, even in average

size, between specimens from jNTexico and S. America, and the

absence of the I'ace from any of the West Indian Islands, are

evidence that it has reached Central America (N. of the Nicaragua

depression) and INIexico in a very recent epoch, at all events at a

time when the Greater Antilles were separated from the mainland

bv Avater of suflicient breadth to constitute an absolute barrier for

the spreading of the race from the latter into the former. A. p.

trinitatis is apparently confined to the Venezuelan coast islands,

Trinidad and Tobago, ^1 . jJ- grenadensis to Grenada. These three

races are so extremely closely inter-related, being distinguishable

only by small average differences in size, that from a broader

point of view they may be regarded as one form. In relatively

strong contrast to this form stands the large-skulled, large-toothed,

and as a rule also externally larger-sized .-1. p. fallax, the true

home of which seems to be Guiana, a part of S. America which in

a late geological epoch constituted an isolated insular area ; all the

Guianan specimens of A. planirostris I have seen (51 in number,

collected at different places, by diffei'ent collectors, and at different

times) are A. p. fallax ; if, therefore, Guiana is the place of origin

of this race, it has spread fi'om there to the Lower Orinoco

(Ciudad Bolivar) and Lower Amazons (Para) ; along the numerous
sovithern affluents of the Amazons it has probably made its way
to Peru (" A. hercules," apparently indistinguishable from A. p.

fallax).
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(c) Tlie races of Artibeus jamaicensis, their geographical dis-

tribiUion, and its hearing on a past connection of the West huLies
and the Central American mamZa^icZ (see map, p. 319). —(1) The
seven races of Artibeus jamaicensis i-ecognised in this paper fall

into two natural groups :

—

A. j.parvipes, yucatanicus, jamaicensis,
and cequatorialis on the one side ; A . j. lituratus, 2)(('hnarum, and
prceceps on the other side. The former gr'oup, which may be called

the " northern," is distributed over Central America, South and
Central Mexico, and the Greater Antilles, and has sent a branch
southward, through the Cordilleras, as far as Ecuador. The
latter group, the " southern," ranges from Paraguay and S. Brazil
north waiil through South and Central America to Central Mexico,
and has sent a branch to the Windward Islands, as far north as
Guadeloupe.

(2) In the northern group of races the individuals are generally
considerably smaller ; the angular notch in the posterior margin
of m^ between its cusps 5 and 7, is generally as well marked as in
A . planirostris, sometimes reduced, rarely completely filled up

;

the coloration of the fur is chiefly of the dark type, the facial

stripes as a rule obsolete or less distinct. In the southern group the
individuals are generally considerably larger ; the angular notch
in the posterior margin of m- is rarely well preserved, generally
more or less reduced, often completely filled up ; the coloration
chiefly of the lighter type, with the facial stripes, particularly the
supraorbital stripes, as a rule well marked or even very strong.

(3) The close resemblance between A. j. par vi2yes, irom Cuba,
and A.j. yiccatanicus, from Yucatan, —closer than between A.j.
parvijje?, and its nearest eastern and southern neighbom.- (in San
Domingo and 3a,m.aic&.), A. j. jamaicensis —is evidence of a past
closer land connection (or approximation) between Cuba and
Yucatan, than between Cuba and San Domingo, or Cuba and
Jamaica.

(4) A . j. jamaicensis ranges from Central Mexico to Panama,
from Honduras to Jamaica, San Domingo, Poi'to Rico, as far
east as St. Kitts. The perfect resemblance between indivi-
duals from all these places is evidence of a past complete, or
nearly complete, connection between Jamaica and the coast of
Honduras and Nicaragua. I do not see any other reasonable
explanation of the fact that precisely the same race occurs in
Central America, Jamaica, San Domingo, and Poi'to Rico, whereas
Cuba is inhabited by a clearly different race, the relationships
of which are with the Yucatan, not with the Jamaican, race.
The past connection between Jamaica and the mainland may have
been complete ; but this assumption is not necessary to explain
the present distribution of A . j. jamaicensis ; the Mosquito Coast
and Jamaica are, as well known, connected by extensive suljmarine
banks, bhe Mosquito and S. Pedro banks (part of the latter above
the surface of the water) ; an elevation of about 100 fathoms
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would leave between the Mosquito Coast and Jamaica only two
channels, the wider 75 miles ; these channels would be so narrow
as to form no serious barrier for the spreading of a bat.

(5) The geological line of separation between the Larger and'

Lesser Antilles runs, probably*, between the Virgin Islands and
Anguilla ; the Virgin Islands therefore belong geologically to the

Larger, Anguilla to the Lesser Antilles. Though Antillean and
Central American in origin, A. j. jamaicensis has in the course of

time crossed this line ; coming from west (Porto Rico) it has

spread a little east of the line, at least as far as St. Kitts. But
there, or in some neighbouring island, the range of the race seems
to terminate ; farther southward in the chain of the Lesser Antilles

(Guadeloupe, Dominica) is f oimd a race {A . j. prteceps) which has

no direct phylogenetic connection with A. j. jeimaicensis, but is an
offshoot of the S. American A. j. palonartmn.

(6) The direct connection between the northern and southern

American continent has given A. j. jeimaicensis the opjDortunity of

spreading sovithward, through the Cordilleras, as far as Ecuador,

where it has developed into the comparatively large'-sized, large-

skullecl, and large-toothed A . j. cequatoriaUs.

(7) While it is safe to assume that A. j. parvi2)es, yttcatanicus,

and jeimaicensis are of " northern," i. e. Central American-
Antillean, origin, and A.j. eeqtuitoriedis an Andean offshoot of"

this northern branch, it is equally bej^ond doubt that A.j. litureitns

and ^j«Z?»r«'?M)i are of S. Ameiican origin, for the following

reasons: —first, A. j. 2)cdmeirum., from Venezuela, is so extremely

closely related to A.j. liivreitus, from Brazil and Paraguay, as to

be, for all practical purpose, indistinguishable
;

given that A. j.

lituratus is of S. American origin, A.j. pedmarum is therefore the

same; second, the range of A. j. peihneirzim extends from Vene-
zuela, through C. America to S. Mexico, but the race is completely

absent from the Larger Antilles, an evidence that it has reached

C. America and Mexico at a time when the Larger Antilles were
definitely separated from the mainland ; third, whereas A. j,

jameoicensis is common (and equally common) everywhere in

C. America and S. Mexico, A. j. p)eilmeir'um becomes rarer and
rarer farther north in C. America, until in S. Mexico it is

very rare, an additional evidence that A.j. jamaicensis is the

indigenous race, A. j. p>eilmeiruni an immigrant from the south.

(8) The southern gi'ouj:* has spread from the mainland over the

WindAvard Islands. Individuals from the Venezuelan coast

islands, Trinidad and St. Vincent, are indistinguishable from the

continental A.j. peihneirum. But farther north, in Dominica and
Guadeloupe, they have developed into a slightly diflerent race,

A . j. prceceps.

* A. Agassiz, Three Cruises of the ' Blake,' i. p. 112
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